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IlosicHUuTE ILHAS 3alIUCKA

Pabouas nporpamma 110 XMMHU B 8-9 kmaccax sBIAETCS COCTAaBHOM YAaCThIO OCHOBHOM O6paSOBaTeHBHOﬁ mporpaMmbl OCHOBHOI'O O6H.I€FO

obpazoBanust MAOY COIII Ne25 r. Tromenu. Pabouast mporpamMMa coctaBlieHa B COOTBETCTBHH C:

- MenepanabHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOI'O OOIIETO

obpazopanus (PI'OC O0O0), yTBepkaeHHBIM MprKazoM MunucrepcTBa oopazoBanus U Hayku 31 mas 2021 r. Ne 287;

- ®enepanbHON 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOI'O OOIIEr0 00pa30BaHUs, YTBEPKIEHHOM NpHKa3oM MMHHCTEpPCTBA ITPOCBELICHUS
Poccwuiickoit ®enepanmu ot 18.05.2023 Ne 370 "OO6 ytBepxkacHuu (enepanbHOl 00pa30BaTEILHON MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus" (3apeructpuponan 12.07.2023); ¢ U3MEHEHUSIMHU, YTBEPKIEHHBIMH Tprka3zaMu oT 27.12.2023 Ne 1028, ot 01.02.2024 Ne 62,
ot 19.03.2024 Ne 171;

-OcHOBHO# 00Opa3oBaTenbHON MporpamMmoi ocHOBHOTO oOmiero oopazoBanuss MAQOY COI No25 r. Tromenu, yTBEp:KJIEHHON IPHUKA30M
nupexrtopa Nel78-O/1 ot 31.08.2023 rona;

- IlpumepHoii paboueli mporpaMMbl Kypca XuMuu Aiis 8-9 kiaccoB o0iieo0pa3oBarenbHbIX yupexaenuid aBropoB O.C. ['abpuensna, C.A.
Cnankosa. M.: [Ipocsemenue, 2019.
[IpenogaBanue BeneTcs Mo yueOHUKaM: XuMus, 8 kiacc: y4ue0. s obieodpazoBarenbHbix opranusanuii / O.C. I'abpuensn, H.I'. Octpoymos,
C.A. Cnankos. — M.: IlpocBemenue, 2019,2022,2023. Xumus, 9 kinacc: yue0. mis oomeoopazoBarenbHbix opranuzaiuii / O.C. 'abpuensn, H.T.
OctpoymoB, C.A. Cnagkos. — M.: [Ipocsenienue, 2022,2023.2024

[Iporpamma mo XMMuHM Ja€T NpeACTaBICHHE O LEJsAX, oOmell cTparernu OOydeHHUs, BOCHMTAHUS M Pa3BUTUS OOYYArOIIUXCS CpPEACTBAMU
yueOHOro IMpeaMeTa, YCTaHaBIMBAaeT oO0sf3aTeIbHOE NPEIMETHOE COJep)KaHue, IMpeaycMaTpuBaeT —paclpelieleHHe ero Io KiaccaM H
CTPYKTYpUpPOBAaHHE IO pa3jieiaM M TeMaM IMpOorpaMMbl IO XHWMHUH, ONpEAeNseT KOJIWYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTHKU COJEpKaHUs,
PEKOMEHIYEMYIO TOCJIEI0BaTEIbHOCTh U3YUYEHUS XUMHUHU C yUYETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYalOLIMXCs, ONpeaesisieT BO3MOXKHOCTH MpeaAMeTa AJs pealu3aluu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHSI OCHOBHOMN
o0pa3zoBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIEero oopa3oBaHus, a Takke TpeOOBaHUH K pe3yibTaTaM oOyueHHs XMMUU Ha YpOBHE Iejel
M3Y4eHHUs [IPeIMETa U OCHOBHBIX BHI0B yUe€OHO-I03HABATENIbHOMN 1€ATEIbHOCTH 00yUaIoIerocs o OCBOEHUIO yUeOHOIr0 CO/IepKaHu .

OO0mas xapakTepucTuKa y4e0HOro npeamera
OO6miee yncI0 YacoB, OTBEAEHHBIX IS M3yUEHUs XMMUHU Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3oBanms, cocTapisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B He/IeN0), B 9 kiacce — 68 JacoB (2 yaca B HEJIENIO).



[TpomMexxyTouHast aTTeCTalUs IPOBOJUTCS B (POpPME TECTOB, CAMOCTOSTEIBHBIX U KOHTPOIBHBIX PAOOT B KOHIIE TOTUIECKH 3aKOHUEHHBIX
0510K0B yueOHOro Marepuana. B 8 kiiacce B kauecTBe NPOMEKYTOYHON aTTECTAllMU MOTYT 3alllUThIBaThCsA pe3ynbTarhl BITP.
l'ocynapcTBeHHast UTOroBas arTecTalus MO0 XMMUU TPOBOJUTCS B COOTBETCTBUHM C HOPMATHUBHO-IIPABOBBIMH JIOKYMEHTaMH MHUHHCTEpCTBA
npocenieHuss PO u Pocoopuanzopa PD.

I_ICJ'IXMI/I HU3YyUCHUA XUMUU B OCHOBHOMH IIIKOJIE SIBJISFOTCS:

— (opMHpOBaHUE UHTEIIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYTHHUYECTBY, CAMOCTOATEIHHOMY IPUHSATHIO
peleH i, CIOCOOHOHN alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS yCIOBUSAM KU3HHU;

— HalIpaBJICHHOCTb O6y‘{CHI/I$I Ha CUCTEMATHYCCKOC HpI/IO6H_I€HI/IC 06y11a101111/1xc;1 K CaMOCTOSITEIbHOM NM03HABATEILHOMN ACATCIIbHOCTH, HAYYHBIM
MCTOAaM IIO3HAaHMH, (1)OpMI/Ipy10H_II/IM MOTHBALIHUIO U Pa3BUTHUC CIIOCOOHOCTEH K XUMHU,

— obecnieueHue YCHOBI/Iﬁ, CHOCO6CTBYIOH_[I/IX HpI/IO6peTeHI/IIO O6y‘IaIOH_II/IMI/IC${ OIIbITa pa3H006pa3H0171 ACATCIIBHOCTH, IIO3HAHUA U CaAMOIIO3HAHU,
KIIFOYCBBIX HABBIKOB (KJ'IIO‘IGBBIX KOMHGTGHHHﬁ), HMCHOIIUX YHUBCPCAIIBHOC 3HAUCHUC UIS PA3JIMIHBIX BUAOB ACATCIIBHOCTH,

— (opmupoBanue 00mIeH HYyHKIIMOHATEHON M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHUCIIE YMEHH OOBSCHSITH U OLICHUBATH SIBICHUS
OKpY’KaroIllero MUpa, UCIoJIb3ysl 3HAHUS U OIIBIT, IOJyYE€HHBIE IIPU U3YUYEHUN XUMUU, IPUMEHATh UX IPU PELLICHUU NPoOJIeM B IOBCEIHEBHON KU3HU
U TPYJLOBOH IESATEIBHOCTH;

- q)OpMI/IpOBaHI/Ie y o6y11a101111/1xc>1 FYMaHUCTHUYCCKUX 0THOI.H€HPII>1, MMOHMMAaHUS IIEHHOCTH XUMHUYECKHUX 3HAHUH JJIs BLIpa6OTKI/I OKOJOTHYCCKHU
HCHCCOO6p33HOFO IMOBCACHUA B 6LITy n prz[OBOI‘/’I ACATCIIbBHOCTU B HCJIAX COXPAHCHUA CBOCTO 300POBbA U OKPY)KaIOH_[eﬁ HpHpOHHOﬁ Cpeabl;

— pa3BUTHE MOTHBAIMH K 00YyUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE YCBOEHHUS 00IIIEUEI0OBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO M HAIIPABIEHHOCTH JAIbHEUIIET0 00yUYeHUsl.

KHU3HHU.

3agaua yueOHOro npeaMera COCTOMT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 3bIKa HayKH, B MPUOOIIEHUH K Hay4YHBIM METO/aM [T03HAHUS IPU U3YYEHU U
BEIIECTB U XMMHYECKHUX PeaKlHii, B GOpPMUPOBAHUM U Pa3BUTUH IMO3HABATEIbHBIX YMEHUHN U UX MPUMEHEHUH B y4eOHO-TI03HABATENIbHOM U yueOHO-
UCCIIEIOBATENbCKOM 1eATEeIbHOCTH, OCBOEHUH MPpaBui 0€3011acHOr0 00pallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.



COAEPXAHUE OBYYEHUSA
8 KJIACC
IlepBoHava/bLHBIC XUMHYCCKHE TOHATHS

HpenMeT XuMHHU. POab XMMHU B JKH3HU YEJIOBEKA. XHUMHS B CHCTEME HayK. Tenan BCIICCTBA. dusnyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOsIHHUE
BCIIICCTB. IlonsTue o METOJaxX IMO3HAaHUA B XUMHH. YucTele BCIIECTBA U CMECH. Crioco051 pas3aciiCHuA CMeceH.

ATOMBEI 1 MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKyanHOG YUCHUC.

Xumudeckasi popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENbHAS aTOMHAsI Macca.
OTtHocuTenbHAs MOJIEKyJIsIpHas Macca. MaccoBas /10J11 XMMHUYECKOTO 3JIEMEHTa B COEJUHEHUU.

KommgectBo BeniectBa. Moub. MosnsipHast Macca. B3anMOCBSI3b KOJIMUECTBA, MACCHI M YMCIIAa CTPYKTYPHBIX €IWHUIL BeulecTBa. Pacuérel mo popmymnam
XUMHNYCCKHUX COGI[I/IHCHI/If/'I.

OusnuecKkue U XUMUYECKHE SBICHUS. XUMUYECKask peakius 1 e€ MpU3HaKu. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XMMHUYECKUE YPaBHEHHS.
Knaccugukanus XuMHUecKuX peakuuii (COeTuHEeHNs, pa3I0KEeHUs, 3aMEIICHHsI, 0OMEHaA).

Xumuueckuii IKcnepumennt:

3HaKOMCTBO C XMMHUYECKOH MOCYI01, MpaBuiiaMu paboThI B TJa00OpaTOpUM U MpUEMaMu oOpalleHus ¢ 1a0opaTOpHBIM 000pyI0BaHUEM, U3YUEHUE U
onucanue (U3NYECKUX CBOMCTB 00Pa310B HEOPraHMUECKUX BEIECTB, HAOMIOeHNE (PU3NUECKUX (IUIABIEHUE BOCKA, TassHUE JIbJa, PACTHPAHHE caxapa
B CTYIIKE, KUTIEHUE U KOH/IEHCAIUs BOJIbI) U XMMHUYECKUX (TOPEHHE CBEUH, POKATMBAHUE METHOW ITPOBOJIOKH, B3aUMOEHCTBHE MeNa ¢ KUCIOTOMN)
SIBJICHU M, HAOJI0/IEHNE 1 OTIMCaHUE TIPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKluid (pa3okeHne caxapa, B3auMOJCHCTBHE CEPHOM KUCIIOTHI C
xJjiopuzioM Oapust, pasnoxenue ruapokcuaa meau (1) npu HarpeBanuu, B3auMoielicTBrE xene3a ¢ pactBopoM conu Meau (II), nzydyenne cnoco6oB
pa3iesieHns CMeceil: ¢ MOMOIIBI0 MAarHuTa, (UIbTPOBaHKE, BbIIapUBAaHUE, TUCTUIIIALNSA, XpoMaTorpadus, NpOBEACHUE OUNCTKY OBApPEHHOU COJIH,
HaOJI0ICHNE U ONMCAaHKUE PE3YIbTATOB MIPOBEACHNUS OIBITA, HILUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JJaHHE MOJIENIEH MOJIEKYT
(IIapocTep>KHEBBIX).

Baskueiinmue npeacTaBuTe M HEOPraHUYECKHUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopoa — anemeHT u ripoctoe BeuecTBo. HaxoxaeHue kuciaopoia B mpupojie, pu3ndeckue 1 XuMHIecKHe
cBoiicTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenne kucnoponaa. CriocoObl MoMydyeHus: KUCIOpo/ia B JIabopaTOpUH U MpoMbIIIIeHHOCTH. KpyroBopor
Kuciaopoaa B npupoze. O30H — aoTponHast MOAU(GUKALUS KUCIOPOa.



TeroBoit 3¢ ekt XUMHUUECKOH peakuu, TEePMOXUMUYECKUE YPAaBHEHHUS, K30~ U SHAOTEPMUYECKUE peakuy. TOIUIMBO: Yroilb U MeTaH. 3arpsi3sHeHne
BO3/yXa, YCHJIEHUE MapHUKOBOTO d(pdeKTa, pa3pyleHrHe 030HOBOTO CIIOSL.

Bonopon — anemenT u ipoctoe BemiecTBo. HaxoxxaeHne Boiopo/ia B pUpoie, (pru3nueckue u XMMUIECKHUe CBOMCTBA, IPUMEHEHUE, CITOCOObI
noyuyeHust. Kuciorsl u conu.

Mounsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa Bojbl. Bona kak pactBopurens. PacTBopsl. HacklleHHbIE 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BEILECTB B BOJIE.
MaccoBast 101151 BenlecTBa B pacTBope. XMMHUECKHUE cBOicTBa BOJbl. OcHOBaHMsI. Posib pacTBOpOB B IPUPOJE U B XKU3HU veioBeka. KpyroBopor Bojbl
B IIpUpO/iE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeaunenuid. Oxcuapl. Kinaccudukanus okcuioB: coiaeodpasyromnire (OCHOBHbIC, KUCIOTHBIE, aM(pOTepHbIE) U
HeconeoOpaszyronme. Homenknarypa okcnoB. @u3nueckue U XMUMUYECKHE CBOMCTBA OKCHIOB. [loiryueHre OKCHIIOB.

OcnoBanust. Knaccugukanus ocHoBaHUil: MENOUN U HepacTBOpUMbIe ocHOBaHMsl. HoMeHkIaTypa ocHoBaHui. Pu3nyeckrue 1 XMMUYECKHE CBOMCTBA
ocHoBaHuil. [lomydyeHre ocHOBaHUI.

Kucnorsl. Knaccuduxanus kuciaot. Homenknatypa kucnot. @usnueckue 1 XMMUYECKHE CBOMCTBA KUCIOT. P akTuBHOCTH MeTaiioB H.
H. bekerosa. Ilomy4yenue Kucuor.

Comu. Homenkunarypa coneil. @uznueckne 1 XuMudeckue cBorctsa coseil. [lonydyenne coneit.
I'eneTn4eckas CB3b MEXKIy KJIaCCAMH HEOPIaHUYECKUX COCTUHEHUM.
Xumuueckuii Ikcnepumenm:

Ka4eCTBEHHOE OIIPECIICHUE COEPKaHMsI KHUCIOPOAa B BO3AyX€, IOIy4YeHUE, COOMpaHue, paclio3HABAHNUE U U3Y4YEHUE CBOMCTB KUCIOPOAA,
Ha0Jt0/IeHNe B3aUMO/ICUCTBUS BELIECTB C KMCIOPOAOM M YCIOBUS BOSHUKHOBEHHUS U MPEKpalleHus ropeHus (1moxapa), 03HaKOMJIEHHE ¢ o0pa3naMu
OKCHJIOB U OIIMCAHHE UX CBOWCTB, MTOJy4yeHHEe, COOMpaHKe, pacllO3HaBaHUE U U3yUeHHE CBOWCTB BOJOPO/a (TOpPEHNUE), B3aUMOJIEICTBHE BOJOPO/IA C
okcuaoM menu (I1) (Bo3mMoxkHO MCHONB30BaHUE BUAEOMaTepraioB), HAOI0JeHIEe 00pa3lioB BEIIECTB KOJUYECTBOM | MOJIb, HCClIEZIOBAHKE
0CcOOEHHOCTEH pacTBOPEHUS BEIECTB C Pa3IMYHON PAaCTBOPUMOCTBHIO, IPUTOTOBIIEHHE PACTBOPOB C ONpPEIEIEHHOM MAaCcCCOBOM J10J1ei pacTBOPEHHOTO
BEIIIECTBA, B3aMMO/ICHCTBUE BOJIBI C METAJUIaMH (HATpUEM U KaJblieM) (BO3MOXHO MCII0JIb30BaHUE BUIEOMATEPHAIIOB), HCCIIEJOBAaHUE 00pa3I0OB
HEOPraHNYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHs OKPACKH MHIMKATOPOB B PACTBOpaX KUCIOT U IIEI0Yel, U3ydeHue
B3auMoieiicTBus okcua meau (1) ¢ pactBopoM cepHOM KMCIOTHI, KUCIIOT ¢ METAJIaMU, PeaKLuii HeUTpaIu3aluy, MoIy4eHue HepacTBOPHUMBIX



OCHOBAHMH, BBITECHEHUE OJTHOTO MeTajula IPyruM U3 PacTBOPa COJIM, PELICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe « BakHeume Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

Hepnonn'{ecmli/i 3aKOH U Hepnonn'{eacaﬂ CUCTEMA XUMHYCCKHUX IJICMCHTOB I[. H. MenpaeneeBa. CTpOGHI/Ie aTOMOB. XMMHYeCKafA CBSA3b.
OKHCINTEIbHO-BOCCTAHOBHUTEIbLHBIE pPe€aknuu

[TepBble MOMBITKYN KJIACCH(PHUKAIINN XUMUYECKUX IeMEHTOB. [[oHATHE 0 IpynIax CXOAHBIX JIEMEHTOB (LIEJIOYHBIE U MIETOYHO3EMEIbHbBIE METAIUIbI,
raJlOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM()OTEPHBIE OKCUIBI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux sneMenToB Jl. . MenneneeBa. KopoTkoneproanas u JIMHHOTIEPHOAHAS (POPMBI
Ilepunonnueckoii cucreMbl XMMU4eCKUX 351eMeHTOB [1. 1. Menneneesa. Ilepuoas! u rpynnbl. U3N4eCKuil CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB
[IEPUOJIA U IPYIIIBI JIEMEHTA.

Crpoenune atoMoB. CoctaB aTOMHBIX siziep. M3oTombl. DnekTporsl. CTpoeHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYIECKUX HIIEMEHTOB
IIepnonnueckoii cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMAYECKOIO 3JIEMEHTA TI0 €ro MoJ0KeHHIo B [lepuonnueckon cucreme /1.
N. Menneneesa.

BaKOHOMCpHOCTI/I N3MCHCHHS pajnyCa aTOMOB XMMUUYCCKHUX 3JICMCHTOB, MCTAJNIMUCCKHUX U HCEMCTAJINIMICCKUX CBOICTB IO T'pynmaMm U rnepruoaam.

3nauenue [lepuonnueckoro 3akoHa u [leproaudeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB AJIs Pa3BUTHS Hayku U npakTuku. /. 1. Mennenees —
Y4EHBIA U TPAKIAHNH.

Xummnueckas cBg3b. KoBajneHTHas (HOH}IpHa}I n HeHOJ'IHpHaH) CBA3b. BJ'ICKTpOOTpI/II_[aTeJIBHOCTL XUMHUYECKHX 3JIEMEHTOB. IoHHAs CBS3b.
Crenenp okucieHus. OKHCINTEIbFHO-BOCCTAHOBUTEIIHHEIC pCaKknunu. HpOL{CCCH OKHUCJICHHUS B BOCCTaHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.
Xumuueckuii IKcnepumemnn:

U3y4eHue 00pa31oB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMO/ICHCTBHE THAPOKCH/IA [IMHKA C pACTBOPAMU KUCJIOT U ILEI0Y€eH, IPOBEJCHHUE OIBITOB,
WUTIOCTPUPYIOLINX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakliuu pa3iokKeH!s, COETUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanms MCKIPCIMETHBIX CBsI3eM IIpu U3y4YCHUH XUMHU B 8 Kacce OCYHICCTBIIACTCA YCPE3 UCIIOJIb30BAHNEC KaK O6H_II/IX C€CTCCTBCHHO-HAYYHBIX
HOHﬂTHﬁ, TaK U HOHHTHﬁ, ABJIAIOIUXCA CUCTEMHBIMU JJIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O TUKJIA.



OO01re ecTeCTBEeHHO-HAYYHBIE TIOHATHUS: HAYyYHBIH (DaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CHHTE3, KiIaccu(uKaIms, nepuoJuIHOCTh, HAOIIOICHNE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI, PaINOAKTUBHOCTb, MOJICKYJIA, AJIEKTPUUYECKUI 3apsi/l, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHUE BEIECTBA, ra3, ((M3MUECKUe BETMYNHBI, SAMHHUIIB H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE37161, COJHIIE.

buonorwus: porocunres, qeixanue, buochepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMIAEMbIe, TOILIIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BelecTBo U xXuMuueckasi pe€akuus

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux snemeHToB 1. 1. Menneneesa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XMMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KaIus, KaJbLUs U UX COCIUHEHUN B COOTBETCTBUH C ITOJIOKEHUEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BUJIbI XUMHUECKOUW CBSI3U. THUIBI KPUCTALTUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAILTUYECKON
PELETKY U BUIa XUMUYECKOW CBSI3H.

KﬂaCCI/I(i)I/IKaHI/ISI 1 HOMCHKJIaTypa HCOPTaHNUYCCKUX BCIICCTB. XUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIINXCA K pa3JIMYHBIM KJIaCCaM HCOPraHNYCCKUX
COGHHHeHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCUICCTB.

Knaccugukaius XuMHUecKuX peakiuii o pa3IuyHbIM IPU3HAKaM (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy,
110 U3MEHEHMIO CTETIEHEN OKHUCIEHUS! XUMUYECKUX AIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTUIO KaTalu3aTropa). DK30- U S3HJI0TEPMUYECKHE peaKiny,
TEPMOXUMHUYECKHE YPAaBHEHHUS.

Ilonstue o CKOpPOCTH XHMHYECKOH pCaKkmuu. [TousTue 00 06paTI/IMBIX )51 HCO6paTI/IMLIX XUMHUYCCKUX PCAKIHUAX. IloHsiTHE O TOMOT€HHBIX U
FeTCPOrcHHLIX PCaKIUAX. Ilonstue o xatanuse. [loHaTre 0 XUMHUYESCKOM PaBHOBECCHHU. (DaKTOpI)I, BJIMAIOIIME HA CKOPOCTH XHUMHYECKOU pC€aKkuuu u
IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHA.



OKuCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, SJIEKTPOHHBINA OaaHC OKUCIUTEIHLHO-BOCCTAHOBUTENILHON peakuuu. CocTaBieHHE ypaBHEHUN
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUil C HCIOIb30BAaHUEM METO/A 3JIEKTPOHHOr 0 OaslaHca.

TGOpI/IS'I BHGKTpOHHTquCKOﬁ JUCCoranu. 3J’I€KTpOJII/ITBI 1 HCOJICKTPOJIUTHI. KaTI/IOHBI, aHUOHBI. MexaHu3M Aucconuanuu BECCTB C pa3JIMUHbIMU
BUAaMU XUMHUYECKOl cBs3u. CTEICHb JUucconuanuu. CubHbIC U ca0ble OJICKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBHs NPOTEKAHUS PeaKuii HOHHOTO OOMEHA, TOJIHBIE M COKpAIllEHHbIE HOHHBIE ypaBHEHUs peakiuid. CBoicTBa
KHCJIOT, OCHOBAHHIA U COJIEH B CBETE MPEICTaBICHUI 00 IEKTPOIMTHIECKOM nqucconuannu. KauecTBeHHbIe peaklinu Ha HOHBL. [loHsATHE O THApOTN3e
coJen.

Xumuueckuii IKcnepumennt:

O3HAaKOMJICHUE C MOJICTISIMU KPUCTAITMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (TpaduTa u ammasa), CII0KHBIX BEIIECTB
(XJ10pHuIa HATPHS), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOHN peakiy OT BO3JCHCTBHUS Pa3IMIHBIX (DAKTOPOB, UCCIICIOBAHKE
3NIEKTPONIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIecca JUCCONUAINN KUCIIOT, MIenoueil n coseil (BO3MOKHO HCIIOIb30BaHIE BU/IEO0 MAaTEPUAIIOB),
IIPOBEJICHUE ONBITOB, WILTIOCTPUPYIOIIMX MPU3HAKY NIPOTEKAHUSI peakuii HOHHOTro oOMeHa (oOpa3oBaHMe OcajiKa, BbIIEJIEHUE raza, o0pa3oBaHUe
BOJIbI), OTIBITOB, WIUTFOCTPUPYIOITUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH (TOPEHHUE, PEAKIINH PA3JIOKEHUS, COCIUHECHHS),
pacno3HaBaHHE HEOPTaHMUYECKHUX BEIIECTB C IIOMOIIBIO KaUeCTBEHHBIX PeaKIMii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTanabl 1 UX cOeTUHEHUS

OO61as xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE CTeNeHN OKucieHus. CTpoeHne U pu3ndecKre CBOMCTBA MPOCTHIX
BEIIECTB — T'AJIOT€HOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3aUMOJECHCTBUE C METAJUIaMU, HEMETAJIaMHU, LieJI04aMu ). XJI0OPOBOAOPOI.
ComnsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, IOJyuyeHue, MpuMeHeHue. JleiicTBre XJiopa U XJI0pOBOIOPO/ia HAa OPTaHK3M yernoBeka. Baxkneimue
XJIOPUAbI U KX HAXOXKIACHUC B IPUPOJC.

O6m1as xapaktepuctuka 3eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTeneHH okucieHus. CTpoeHue u pusnyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U Cepbl. AJIIOTPONHbIE MOIU(UKALIMK KUCIOPO/Ia U cepbl. XUMHUUECKHe CBOMCTBa cepbl. CepoBoa0po/I,
CTpoeHwue, (U3NUecKre U XUMUYECKUe CBoMcTBAa. OKCUIBI CEPhI KaK MPEICTaBUTEIHN KUCIOTHBIX OKCHIOB. CepHasi KUCIO0Ta, PUINIECKUE U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS KJIacca KUCIOT | crieu(pruyecKkue). XMMUYeCKUe peakilnu, JIeKaIlle B OCHOBE IPOMBIIIIEHHOTO
crioco6a mosrydeHus cepHoi KucioTel. [Ipumenenue cepHoit kucnoThl. Colli CEpHOM KUCIIOTHI, KaYeCTBEHHAS peakius Ha cynbdaT-uoH. Haxoxnenue
cepbl U €€ COeIMHEHU B pUpoie. XUMHUECKOE 3arpsi3HEHUE OKPY KaIOIIEH Cpe/ibl COETMHEHUSIMU CePbI (KUCTOTHBIE JOK/IU, 3arPsI3HEHUE BO3AyXa U
BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPAIICHHUS.



OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTENICHU OKUCICHHS. A30T, pacClIpOCTPaHEHUE B
npupoje, Gpuzndeckue U XuMHIECKue cBoiicTBa. KpyroBopor azora B mpupoe. AMMHUaK, ero (u3nYecKre U XUMHUUECKUE CBOICTBA, MOTyYEeHUE U
npuMeHeHne. Colli aMMOHUS, NX (PU3UYECKUE U XMMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas: peakiivsi Ha MOHBI aMMOHHUS. A30THAs KUCIIOTa,
e€ mosryueHue, GU3NIeCKue U XMMUYECKHIE CBOMCTBA (0OIIHMe KaK MPEICTaBUTENS Kilacca KUCIOT U cnienuduieckue). Vicnonp3oBaHue HUTPATOB U
coJield aMMOHUS B KQUECTBE MUHEPAIBHBIX YI0OpEHHH. XMMHUYECKOE 3arpsi3HEHIE OKPYKAIOIICH Cpe/bl COSMHEHUSMH a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/yXa, MOUBHI U BOA0EMOB). Docdop, autoTponHbie Moaudukanuu Gocdopa, puzndeckue u xumuueckue cpoictra. Oxeun dochopa
(V) u hocdopnas kucnota, puzndeckre 1 XUMHUECKUE CBOICTBA, nmoydenue. Vcnonp3oBanue GpocdaToB B KaueCTBE MUHEPATIBHBIX yI00PEHUH.

Oomast xapakTepucTka 3neMeHToB [VA-rpymmbel. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIC CTEIICHN OKUCIICHUS. Y TIIEPO/I, JUIOTPOITHBIE
MoauduKau, pacpocTpaHeHue B pUpoe, ru3nueckrue U XuMudeckue cpoiicta. AncopOuus. Kpyrosoport yriepona B mpupoje. Okcuabt
yriepoaa, ux (1)I/ISI/I‘I€CKI/IC U XUMHUYCCKUC CBOfICTBa, HeﬁCTBHe Ha )XHUBBIC OPraHrU3Mbl, IIOJTYYCHUC U IPUMCHCHHUC. DKOJIOTHYECKUE HpO6JIeMI>I,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumoTe3a rmo0anbHOr0 MOTEIJICHUS KIIMMAaTa, TApHUKOBEIN 3D (ekT. YroapHas KUCIOTa B €€ COU, UX
¢du3nveckre 1 XUMHYECKIE CBOMCTBA, MOJTyueHe U TpuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-HoHBL. Vcronb30Banne kapOOHATOB B OBITY,
MCIUIHUHE, TPOMBIIIJICHHOCTU U CCJILCKOM XO3SIUCTBE.

[lepBoHayasibHbIE TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoaa (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJI, IJIMLIEPUH, YKCYCHas
KucioTa). [IpupoHbie HCTOYHUKH YTIIEBOIOPOIOB (Yroiib, IPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX MepepadoTku (OEH3MH), UX POJIb B OBITY U
MPOMBIIITIEHHOCTH. [IoHATHE 0 OMOJIOrMYecKH BaKHBIX BEIIECTBAX: )KUpaX, OeNKax, yriIeBOAaX — U UX POJIM B )KU3HU ueloBeka. MaTepuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPIaHUUYECKUX COETMHEHUN.

Kpemuuii, ero pusndeckue u XuMHYeCKre CBOMCTBA, oydyeHue U npuMeHeHne. CoeqMHeHNsI KpeMHuUs B pupoe. Odiue npeacraBieHus o0 oKkcuae
kpemHus (IV) u kpemHueBoi kucnore. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. BaxkHel1ne cTpouTenbHble MaTepUabl:
KepaMHUKa, CTEeKJIO, IIEeMEHT, O€TOH, kese300eToH. [Ipo0ieMbl 6e301MacHOro UCTONb30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOMN JKHU3HU.

Xumuueckuii IKcnepumenn:

HU3Y4YCHUC O6p33HOB HCOPraHN4YCCKUX BCIICCTB, CBOMCTB COJITHOU KHCJIOTBI, MIPOBEACHNEC KAUYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpHUI-UOHBI U Ha6J'IIO)IeHI/Ie
IMPHU3HAKOB UX IMPOTCKAaHMWs, OIIbITHI, OTPAXKAIOIINC CbI/ISI/I‘IeCKI/Ie U XUMHYECKHE CBOMCTBA raJIOT€HOB U UX COG,Z[I/IHCHI/Iﬁ (BO3M0)KHO HCIIOJIB30BAHUC
BHJICOMATEPHAIOB), O3HAKOMJIEHHE ¢ 00pa3iamMu XJI0puI0B (TaJOTeHUI0B), O3HAKOMJICHHE C 00pa3IiaMu Cephl U €€ COSTMHEHUSIMHU (BO3ZMOXKHO
UCIOJIb30BaHNE BUACOMATEPUAIIOB), HAOMIOJEHHE Mpoliecca O0yTIMBaHUS caxapa Mo JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3yUYeHHE
XUMHYECKHUX CBOMCTB pa30aBIICHHON CEpHOI KHCIOTHI, MPOBE/IEHNE KAYeCTBEHHOHN peakiny Ha CyIb(haT-uOH U HaOII0IeHHe TpU3HaKa e€ MpoTeKaHus,
O3HaKOMIICHHE C PU3NIECKIMH CBOMCTBAMU a30Ta, (hocdopa 1 UX COSAMHEHHH (BO3MOXKHO HCIIOIH30BaHUE BHIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbocopHBIX yI0OpeHHii, ToTyueHue, cCoOOMpaHue, paclio3HaBaHUE U U3yYEeHHE CBOMCTB aMMHUaKa, IPOBEICHIE KaueCTBEHHBIX PEaKIINii Ha HOH
aMMOHUA U (ocdaT-uoH U U3yUYEHHE MPU3HAKOB UX MIPOTEKAaHUs, B3aUMOICHCTBHE KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO



MCIOJIb30BAHUE BHICOMATEPHAIIOB), U3yUCHHE MOJIENICH KPUCTAIUTMYECKUX PEHIETOK anmasa, rpaduTa, GpyuiepeHa, 03HaKOMIECHHE € IPOLIECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM IPOTHUBOTa3a, MOIydYeHUE, COOMpaHue, Paclio3HABAHUE U N3yYEHHUE
CBOMWCTB YIJIEKHCIIOTO ra3a, IPOBEJCHNE KaUeCTBEHHbBIX PEaKLUii Ha KapOOHAT M CUJIMKAT-UOHBI U U3yYeHHE IPU3HAKOB X IPOTEKAHUS,
03HaKOMJICHHUE C NMMPOAYKLMEN CUJIMKATHOM IIPOMBIIIJIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe « BaykHelye HeMeTallbl U UX
COCUHECHUS.

MeTaiibl M HX COCANHCHUHA

O6H_IaSI XAPAKTCPUCTHKA XUMHUUYCCKUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAHUU UX IIOJIOKCHUA B HepHOI[H‘ICCKOﬁ CHUCTCMEC XUMHUYCCKUX 3JICMCHTOB I[
. MCHI[CJ'ICGBa " CTPOCHH aTOMOB. CTpOCHI/IC MeTauioB. MeTramndeckas CBSI3b M MeTaJlJIHYecKast KpUCTAJUIMICCKAA peméTKa. BJICKT];)OXI/IMI/I‘ICCKI/Iﬁ
paa HaprI)KeHI/Iﬁ MeTaniaoB. Dusnyeckrue 1 XMMHUUYECKHE CBOMCTBA METAJIJIOB. O6H_II/IC CII0COOBI MOJIYYCHHU A MCTAJIJIOB. Ilonstue o KOPpPO3nHn
MCTal1J10B, OCHOBHBIC CIIOCOOBI 3allUTBI UX OT KOPPO3UHU. CruiaBel (CTaHB, YyT'YH, I[IOpaJHOMI/IHI/II‘/‘I, 6pOH321) " UX IPUMCHCHHUC B 6LITy n
IIPOMBIINIJIICHHOCTH.

H_[eJ'IO‘lHBIC MCTaJJIbI: ITOJIOKCHUC B HepnonuquKoﬁ CHUCTEMC XUMHUYCCKHUX DJICMCHTOB [[ n. MeHI[eJ'IeeBa, CTPOCHHUC NX aTOMOB, HAXO0XICHUC B
IIpupoxac. duznyeckue 1 XMMHUUECKHUE CBOMCTBRA (Ha IIPpUMECPC HATPHA U KaJ'II/ISI). OKCI/II[BI U TUAPOKCHUABI HATPUA U KaJIU. HpI/IMeHeHI/Ie mMCJIIOYHBIX
MCTAIJIOB U UX COG,Z[HHCHHﬁ.

[IlenoyHo3eMenbHbIE METAJUIBI MATHUM U KaJIbLIM: TTOJ10KeHUE B [leproanueckoit cucreme xumudeckux aseMeHToB 1. 1. MenneneeBa, ctpoenue ux
aTOMOB, HaX0XJIeHHE B npupoe. Pu3nueckrue 1 XMMUUECKHE CBOMCTBA MarHus M Kaiablus. BaxkHelne coeMHeHUs Kanblus (OKCU, TUIPOKCH]I,
comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.

AIIOMUHUI: OJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XUMHUYCCKUX 3JICMCHTOB Z[ n. MeHI[eneeBa, CTPOCHUC aTOMaA, HAXOXKICHHUEC B IIPUPOIC.
du3znyeckre U XuMHUYECKHE CBOMCTBA aJIIOMUHUS. AM(I)OTepHBIe CBOMCTBA OKCHAA U THUAPOKCHU A aJTlOMUHHUA.

Kenezo: nonoxenue B [lepnonnueckoii cucreMe xuMuueckux snemeHToB . 1. MenaeneeBa, ctpoeHue aToma, Hax0/J1IeHUe B npupoje. Puznueckue
U XMMHUYECKHE CBOMCTBA kene3a. OKcuIbl, THAPOKCH B U conu xene3a (I1) u sxenesa (I11), ux cocras, cBOiCTBa U IOMyUYEHUE.

Xumuueckuit 3xcnepumenm:

03HaKOMJICHHE ¢ 00pa3aMy METAJJIOB U CIUIABOB, MX (DH3NYECKUMH CBOMCTBAMH, H3YYCHHE PE3YyJIbTaTOB KOPPO3HH METAIIIIOB (BO3MOYKHO
WCIIO0JIH30BaHNUE BHIEOMATEPHAIOB), 0COOEHHOCTEHN B3aMMOICUCTBHS OKCHIA KAJIBbIIUS U HATPHS C BOJIOM (BO3MOXKHO MCIIOJIB30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHIE CBOMCTB KECTKOW BOJIBI, MPOIIECcCa TOPEHHUSI JKele3a B KUCIOpoe (BOZMOXKHO HUCTIOIB30BaHUE BHIEOMATEPHATIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKINil Ha MOHBI: MAarHUsl, KaJbIUs, aTFOMUHUSA, ITMHKA, skene3a (II) u xxenesa (I1I), memu (II), Habmronenue u
OMMCaHue MPOLECCOB OKPAIIMBAaHUS IJIAMEHU MOHAMU HATPHs, KIS U KaJdblus (BO3MOXKHO MCIOJb30BaHUE BUAECOMATEPUATIOB), UCCIEIOBAHUE



aM(pOTEepPHBIX CBOWCTB THAPOKCH/IA ATFOMUHUS M THAPOKCUAA IMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 337124 M0 TeMe «BakHeWIne MeTauibl 1 UX
COCITUHECHHUAY.

XuMHusA ¥ OKpY:KaoIas cpeaa

BemectBa 1 MaTepuaisl B IOBCEAHEBHOM )KM3HU uelloBeKa. be3onacHoe ncIoib30BaHUE BELIECTB U XMMUUECKHUX peakuii B ObITy. [lepBas nomouis
IIPU XMMUYECKUX 0XKOTax U OTPABICHUSAX.

XUMHYECKOe 3arpsiI3HEHUE OKPYIKaroIIeH cpejibl (TipeesibHast J0MyCTUMas KOHIIeHTpalus Bemiects, nainee — [1JIK). Posis xumuu B perieHnn
IKOJIOTHYECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:
U3y4eHHe 00pa3loB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIC MaTepUalbl).
Meoswcnpeomemmnwie ceasu

Peanmaum[ MCKITPCIMETHBIX CBsI3CH IIpyU U3Y4YCHUH XUMHU B 9 xitacce OCYHECCTBIACTCA YCPE3 UCITIO0JIb30BAHNEC KAK O6IIII/IX C€CTCCTBCHHO-HAYYHbIX
HOH?ITI/If/'I, TaK 1 HOHSITI/H\/JI, ABJIAIOIINUXCA CUCTEMHBIMUA JJIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O UKJIA.

OO0mre ecTecTBEeHHO-HAYYHBIC MMOHATUS: HAYYHBIN (akKT, TUIOTE3a, 3aKOH, TEOPHs, aHATN3, CHHTE3, KJIacCU(PUKaIMsI, TEPUOAUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHUE, TAPHUKOBBIN 3(()EKT, TEXHOIOTHUSI, MaTEPHAIIbI.

®du3uka: MaTepus, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUH 3apsiji, POBOHUKH,
MTOJTYTIPOBOTHUKH, TUDJIEKTPUKH, POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTb,
KpUCTAJUTMYECKasi PEeII€TKa, CTUIaBbl, GU3NUYECKUE BETUYMHBI, UHUIIBI H3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorus: porocunres, qpixanue, 6uochepa, skocucTeMa, MUHEpaIbHbIE YA00PEHNS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHThI, TUTATEJIbHbIE BELIECTBA.

Feorpa(bnﬂ: aTMocq)epa, mz[pocq)epa, MHHCPAJIbl, TOPHBIC TOPOABI, ITOJIC3HBIC UCKOIIAEMBIC, TOIIJINBO, BOOAHLIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIETO
OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS MPOrPAMMbI OCHOBHOTO 00IIEr0 00pa30BaHMUs TOCTUTAIOTCS B X0/I¢ O0YUYCHHUS XMMUH B €MHCTBE YUCOHOH 1
BOCIIUTATCIILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPAJUITHUOHHBIMU pOCCHﬁCKHMI/I COMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU,
MPUHSATHIMHU B OOIIIECTBE MIPaBUIAMU U HOPMaMH MMOBEICHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS U COLIMATH3AIINN
00ydaromuxcsl.

JImyHOCTHBIC PE3YJIbTAaThI OTPAXKAIOT TOTOBHOCTDH 06yqa}01m/1xcs1 PYKOBOACTBOBATHCA CHCTEMOM ITO3UTHUBHBIX HOECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCliupeHUucC
OIIbITA ACITEIBHOCTH Ha €€ OCHOBC, B TOM 4YHMCJIC B 4aCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HACJIEIMIO, IOHUMAaHUs 3HAYEHUs] XUMUYECKOW HAYKH B
KU3HU COBPEMEHHOTO 00IIIECTBA, CIIOCOOHOCTH BIAAE€Th JOCTOBEPHON HH(POPMAIIHEH 0 MepeqOBhIX JOCTHKEHHUSIX U OTKPBITUSIX MUPOBO U
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONWCTBE MHUpa U 00IECTBA;

2) rpamIaHCKOI0 BOCIIUTAHUS:

MMPpEACTABJIICHUA O COMUAJIBHBIX HOPpMAX U IIpaBUJIaX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBC, KOMMYHHKaTHBHOP’I KOMIICTCHTHOCTHU B O6H.[CCTB€HHO
HOJIC3HOI>'I, y‘le6HOI/ICCHC,[[OBaTCJILCKOI>'I, TBOp‘-ICCKOﬁ " JPpYyIrux BUJAAX ACATCIbHOCTU, TOTOBHOCTH K pa3H006pasH0171 COBMECTHOMH JI€ATEILHOCTH Ipu
BBITTOJIHCHUH y‘-Ie6HLIX, MMO3HABATCJIbHBIX 3a/1a4, BBIIOJIHCHUN XUMHYCCKUX SKCIICPUMCHTOB, CO3JaHUU y‘{e6HLIX ITPOCKTOB, CTPEMJICHUSA K
B3aMMOITIOHMMAHUIO U B3aUMOIIOMOIIHA B IIPOLECCCC 3TOH y‘le6HOI7I ACATCIIBHOCTH, TOTOBHOCTH OLICHHUBATDH CBOE MOBEACHUE U IMMOCTYIIKH CBOUX
TOBapI/IH_[eI\/II C MMO3WIIMN HPAaBCTBCHHLBIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHUsA HOCH@}ICTBHI)’I IMOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PCHYCCKUC TPECACTABIICHUSA O BCUICCTBC U XUMHYECKOMN pCaKknun, COOTBETCTBYOIINEC COBPCMCHHOMY YPOBHIO pa3BUTHUA HAYKU U
COCTABJIAIIOIIHEC OCHOBY JIS1 TIOHUMAHU CYIIHOCTU Haquoﬁ KapTUHBI MUpa, IPpCACTABJICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTSX pa3BUTUA IPUPOIBI,
B3aMMOCBA34X YCJIOBECKA C HpPIpO,I[HOfI CpCIlOfI, 0 POJIM XUMHHU B TTIO3HAHWUU 3TUX 3aKOHOMCpHOCTeﬁ;



MO03HaBaTEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MTOJyYeHHE HOBBIX 3HAHHUH 110 XMMUHU, HEOOXOMMBIE /Il O0BSICHEHUS! HA0II0JaeMbIX IPOIIECCOB U
SBJICHHIA, TIO3HABATEIbHON, HH()OPMAITMOHHON M YUTATEIBCKOM KyJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIILHON pabOTHI C yUeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K 00yUSHUIO U [TO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTD U CIOCOOHOCTH K CaMOOOPa30BaHUIO, IPOEKTHOM U MCCIIEI0BATEIILCKON
JESITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH U YPOBHS O0YUYCHHUS B AaJbHEUIIEM;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOILICHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3JJOPOBBIH 00pa3 >KU3HU, OCO3HAHHE MOCIIEICTBUI U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS AIKOTOJIsI, HAPKOTHKOB, KypEHHsI), HEOOXOJMMOCTH COOJIIOICHHS ITPaBHiI 0€301IaCHOCTH TIPH
00palIeHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

S) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuil U Tpyaa pa3iIMuHOro pojaa, yBaXeHHe K Tpyly U pe3ysbTaTaM TPYAOBOH AEATENbHOCTH, B TOM YUCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHBINA BEIOOp MHIUBUAYAIbHON TPACKTOPUH MIPOAOIIKEHHS 00pa30BaHUs C yUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEITHON MPOPEeCCHOHATBHOMN NeSTETbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aJIAITHPOBATHCS B MPO(EeCCHOHAIBHOM Cpeie;

6) ’K0JI0rM4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPHPOJIe KaK UICTOUHUKY KM3HHU Ha 3eMile, OCHOBE €€ CyIECTBOBAaHMs, TOHUMaHKHE IEHHOCTH 3/I0POBOTO
u 6e3omacHoOro oopasa JKU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U IICUXMYECKOMY 3/10pPOBBIO, OCO3HAHUE LIEHHOCTH
co0IIroIeHUsI ITpaBuJl 0€30MacHOr0 MOBEIEHUs TpU paboTe ¢ BELIECTBAMMU, a TAKXKE B CUTYyallUsIX, YTPOKAIOIMIUX 3JOPOBBIO U KU3HHU JIHOJEH;

CITOCOOHOCTH MMPUMCHSATDH 3HAHUSA, ITOJTYYACMBIC TP U3YUYCHHUU XUMUH, I PCHICHUA 3a/1a4, CBA3aHHBIX C 0pr>KaIOHleﬁ HpHpOI[HOfI cpenoﬁ, JII
IMOBBIIICHHUS YPOBHS 3KOJOTHYECKOM KYJbTYPbIl, OCO3HAHHA r100aIbHOTO XapaKTepa IKOJIOTHICCKUX np06neM n HYTeﬁ UX pCHICHUS ITOCPEACTBOM
MCTOOO0B XUMHH, SKOJOTHICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJCTBOBATLCS UM B HOSH&B&TGJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IaJ'IBHOI\/II ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI



B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMbIE 17151 POPMUPOBAHUS MUPOBO33pEHHS OOIICHAYyYHbIE TIOHATHS (3aKOH, TEOPHS,
MPUHIUI, THIIOTE3a, (PaKT, CUCTEMA, POLIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEeIMETax 1
MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATHX MPEAMETOB (HOPMUPOBATH MPECTABICHHIE O LIEJIOCTHON HayYHOU KapTUHE MUPA, U YHHUBEpCaIbHbIE Yy4eOHbIC
neicTBus (M03HaBaTeIbHbIC, KOMMYHUKATUBHbIE, PETYJISTUBHBIE), KOTOPbIe 00ecreunBaoT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY
IUIAHUPOBAHUIO U OCYILECTBICHHUIO Y4€OHOM! 1eATeIbHOCTH.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUSA
ba3oBble JJoruyeckue aelicTBUSA:

YMEHHSI UCTI0JIb30BATh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TPU OCBOCHUU 3HAHUMN: PACKPBIBATh CMBICII XUMHUYECKUX MOHATUHN (BBIICIATD UX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH B3aMMOCBSI3b C IPYTUMHU IMOHSATUSMHU ), UCIIOJIE30BATh IOHSITHS JUISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U
SIBJICHUH, BBIOUPATh OCHOBAHUS U KPUTCPUU JIJISl KIIACCH(PHUKAITUN XUMUIECKIX BEIICCTB U XUMHUYCCKHUX PEaKIIHid, yCTAHABIUBATH IPUIMHHO-
CJIEJICTBEHHBIC CBSI3U MEXKy O0OBEKTaMU U3YUEHUsI, CTPOUTDH JIOTUUECKHE PACCYKICHUs (MHIYKTUBHBIC, JCTYKTHUBHBIE, 10 aHAJIOTHH), 1e7IaTh BHIBOIBI
M 3aKJII0UCHUS;

YMCHUEC MMPUMEHATH B IIPOUCCCC MMO3HAHUA ITOHATHA (HpeI[MeTHI)Ie n MCTaHpeHMeTHBIG), CHUMBOJIMYCCKUC (3HaKOBBIe) MOZACIIN, UCITOJIb3YEMBIC B XUMUU,
HpCO6pa30BBIBaTI) IIHUPOKO MPUMCHACMBIC B XUMHUHU MOACIIBbHBIC ITPCACTABJICHUA — XUMHYSCKHI 3HAK (CI/IMBOJ'I BHGMGHTa), XHUMHUYCCKas Q)opMyna u
YPaBHCHUEC XHUMHYCCKOU pCaknuun — 1py pCICHNUU yq€6HO-H03HaBaT€HBHBIX 3aaad, C y‘IéTOM 9TUX MOJCIIBHBIX Hp@I[CTaBJ'IeHI/Iﬁ BBIABJIATHL U
XapaKTCPU30BaTh CYIICCTBCHHBIC ITPU3HAKH NU3YyHYACMbIX 00BEKTOB — XMMHUUECKHX BCIICCTB U XUMHUYCCKUX peaKHHfI, BBISIBJISITH O6I_I_[I/Ie
3aKOHOMCPHOCTHU, IPUIUHHO-CIICACTBECHHBIC CBA3U U IPOTUBOPCHUUS B U3YUACMbIX TPOLUECCAX U ABJICHUSAX.

Ba3zoBbie ncciiegoBaTeILCKHE JeliCTBUSA:

YMCEHHUE HUCIIOJIB30BATh MMOCTABJICHHBIC BOITPOCHI B KAUYCCTBE HHCTPYMCHTA ITO3HAHU A, 4 TAK)KC B KAUECTBC OCHOBBI AJI4 q)OpMI/IpOBaHI/ISI THUIIOTE3bI I10
IMPOBEPKE MPABHUIIbHOCTU BBICKA3bIBAEMBIX CY)K)IGHHﬁ;

MPUOOpPETEHHUE OIBITA IO MJIAHUPOBAHUIO, OPTAHU3AIMU U IPOBEACHHUIO YYEHMUECKUX 3KCIIEPUMEHTOB, YMEHHE Ha0Jt01aTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 Pe3yibTat, GOpPMYyJIUPOBaTh 0000IIEHNS U BBIBOBI [0 pE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIETOBAHMS,
COCTaBJIATh OTYET O MpOJIeTaHHON padoTe.



Padora ¢ undopmanueii:

yYMEHHUE BBIOMPaTh, aHAIM3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3IMYHBIX BHJIOB U ()OPM MPECTABICHHS, TOTyYaeMyI0 U3 pa3HBIX
MCTOYHMKOB (Hay4HO-TIOMYJIIPHAS JIUTEPATypa XUMHUECKOTO COJePKAHUs, CIIPAaBOYHBIE TOCOOUs, pecypchl IHTepHETa), KpUTUYECKH OIICHUBATh
MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSThH PAa3IUIHBIE METOBI M 3aIIPOCHI IIPH IMOUCKE U 0TOOPE MH(DOPMAIIMK U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOIUMBIX JJIsI
BBITIOJTHEHUS Y4EOHBIX U TIO3HABATEIBHBIX 337124 ONMPEACIEHHOTO TUIIA, MPUOOPETEHHE OTBITA B 00JIACTH UCTIOIL30BAaHUS HHPOPMAITIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBIIQJICHUE KYJIbTYPOH aKTUBHOTO MCIIOIb30BAHMS PA3ITMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSTEIHLHO BEIOMPATh
ONITUMAITbHYIO (hOpMY TIpECTaBICHHUS HHPOPMAIIUY U WIUTIOCTPUPOBATH PEIIacMble 3214 HECIIOKHBIMU CXEMaMH, TUarpaMMaMH, IPYTHMHA
dhopmamu rpadMKU ¥ ©X KOMOMHAIIMSIMU;

YMEHHE HCIIOJIB30BATh U aHAJIM3UPOBATH B IPOIIECcCe YUCOHON U MCCIIE0BATEIHCKON IATSIIBHOCTH HH(DOPMAIIHIO O BIMSIHIH TPOMBIIIIIICHHOCTH,
CEJIbCKOT0 X035IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHOMN Cpebl.

KOMMyHI/IKaTHBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JeCTBUA:

yMEHHUS 3a7aBaTh BOIIPOCHI (B X0OJI€ [uaiora U (Win) AUCKYCCUH) 1O CYLIECTBY 00CyX1aeMOi TeMbI, ((OPMYJIUPOBATh CBOU MPEII0KEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS TIPEIOKEHHOM 3a/]auu;

YMEHHUsI IPEICTABIATH OTyYeHHBIE PE3YIbTaThl TO3HABATENLHOM IEATEIHHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAILIUIO PE3yIbTaTOB
BBITIOJIHEHUSI XUMHYECKOTO dKCIIEPUMEHTA (J1a0OpaTOPHOTO OMbITa, TA00PATOPHOU PabOTHI 1O UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMeHUs y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HABaTEIbHON M UCCIIEA0BATENILCKOM JeATEIbHOCTH MIPU PELIEHUN
BO3HUKAIOIIKUX MPOOJIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTJIACOBAHUS NO3ULIUHI (00CYKIeHUs, 0OOMEH MHEHUSMH, MO3TOBBIE LIITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KauecTBa BHIITOJIHEHHOH paboOThI U ApyTHE).

PeryasiTuBHBIC YHHBepCcaJbHbIC y4eOHbIE 1eHCTBHA:



YMEHHE CaMOCTOSATEIHHO OMPEACIATh IENH JeSTeNbHOCTH, TUIAHUPOBATh, OCYIIECTBISTh, KOHTPOJIUPOBAThH U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH
CBOIO JICATEIHHOCTh, BEIOMPATh Hanbomee 3 PeKTUBHBIC CIIOCOOBI pelieHNs Y4eOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIEHO COCTABJISTH WU
KOPPEKTUPOBATh MPEATIOKEHHBIN aIrOpUTM ACHCTBUN MTPU BBHIOJHEHUH 33/1aHUN C YYETOM MOJyUEHHUsI HOBBIX 3HAHUM 00 M3ydaeMbIX 0ObEKTax —
BEIIECTBAaX U PeaKIMsIX, OLIEHUBATh COOTBETCTBUE MOIYYCHHOIO Pe3yJibTaTa 3asiBJICHHOMH 1IeJIi, YMEHUE UCIIO0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
npeJsiaraéMble B yCIIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe npenMeTHBIX Pe3yIbTaTOB IO OCBOSHHUIO 00s3aTEILHOTO COACP)KaHuUs, YCTAHOBIEHHOTO TaHHOU (eiepabHON pabodelt mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIC 00YYAIOIIMMHUCS HAyYHbIC 3HAHUS, YMCHHSI M CITIOCOOBI JICUCTBUMN, CIICIIM(PUISCKUE I TPSIMETHON 00JIacTH « XUMUS, BUJIBI
ACATCIIbBHOCTHU 11O NOJTYYCHUIO HOBOT'O 3HAHM:A, €0 MHTCPIPCTAILUU, Hpeo6pa3013aHmo U IPUMCHCHUIO B PA3JIMYHBIX y‘-I€6HI>IX M HOBBIX CUTYyallUAX.

K xonity o0yuenus B 8 ki1acce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUIN:

*  pacKphIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUH 2JIEMEHT, TPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMEChH
(omHOpOIHAS M HEOJHOPO/HAS ), BaJIECHTHOCTh, OTHOCHUTENbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi 10JIsl XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCI0Ta, OCHOBaHHE, COJIb,
ANEKTPOOTPHULATEILHOCTD, CTEIEHb OKUCIICHUSI, XUMUUECKas peakius, KiaccuuKaiys peakinid: peakiiii COeIMHEHNUS, PeaKIIMU Pa3I0XKeHMs,
peaxkiuy 3aMeIIeHns, peakui 0OMeHa, FK30- U SHI0TEPMHUUECKHE PeaKuH, TeIIIOBOM 3PPEKT peakiiu, SIpo aToMa, JIEKTPOHHBIN cIon
aToMma, aTOMHasi OpOUTaJIb, paJlnyc aToMa, XMMUYECKas CBSA3b, MOJSPHAs U HEMOJISIpHasi KOBAJIEHTHAs! CBA3b, MOHHAS CBSI3b, HOH, KaTHOH,
aHHMOH, PacTBOP, MAacCOBas JI0JIs1 BeLecTBa (MPOLEHTHAs: KOHIIEHTPAIUs) B PaCTBOPE;

e HWIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHATHH U MMPUMCHSATH OTU IMOHATHS ITPU OIMMMCAHWHN BCIICCTB U UX HpeBpaIHeHHﬁ;

e  HCIOJb30BaTh XUMUYECKYIO CHMBOJIMKY JUIsl COCTaBJIeHUs (POPMYJI BELIECTB M YPABHEHUI XUMHUECKUX PEaKIIHii;



OIIpEeNIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTEIICHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
MPUHAIICKHOCTD BEIIECTB K OMPEAeNEHHOMY KIlacCy COeIMHEHHI 10 (hopMysIaM, BUI XMMUYECKOH CBsI3U (KOBAJICHTHAsI U MIOHHAs) B
HEOPraHUYECKUX COCAVHECHUAX;

packpbiBaTh cMbIca [Iepuogudeckoro 3akona /[. 1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHKE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX IEMEHTOB OT UX I0JI0KeHHU B [leproaudeckon cucrteme, 3aKOHOB COXPAaHEHUs MACCHI BEILIECTB, IIOCTOSIHCTBA COCTABA, ATOMHO-
MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOIaIpo;

OIMHCHIBATH M XapaKTeprU30BaTh TaOIMUHYIO (hopmy [leprnoandeckoil CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB: Pa3INdaTh MOHITUS «TJIaBHAS
noarpynna (A-rpynmna)» u «nodounas noarpynna (b-rpynma)», Massie U O0sblIne IepUoabl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuonnyeckas cucrema xumuueckux 3nemeHToB JI. . MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YUCIIO JIEKTPOHOB U PaCIpe/Ie]ICHHE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIUPOBATh XUMUYECKHE DIIEMEHTBI, HEOPTaHMUECKUE BEIIECTBA, XUMUYECKUE PEaKIUH (110 YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUU
BELIECTB, [0 TEIJIOBOMY 3P PeKTy);

XapaKTCpPU3oBaTh (OHI/ICLIBaTI)) 061111/1e XHUMHUYCECKHE CBOMCTBA BCIICCTB Pa3JIMYHBIX KJIACCOB, IOATBCPIKAAsA OIMMCAHNEC ITPUMCPaMA
MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHHﬁ;

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMOCTHU OT UX KAYCCTBCHHOT'O COCTaBa, BO3MOXHOCTH NPOTCKAHNUA XUMHUUYCCKUX npeBpameHI/Iﬁ B
PA3JIMYHBIX YCIIOBHAX,

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTa 1o (hopmyIie COeTMHEHNUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHYECKOW peaKIlnu;

MIPUMEHSTh OCHOBHBIE ONEPALINY MBICIUTEIBHOMN 1€ATENbHOCTH — aHAJIM3 U CUHTE3, CpPaBHEHHE, 0000IIeHHEe, CUCTEMATH3AlIHIO,
KJIaCCU(UKALINIO, BBISIBJICHUE IPUUNHHO-CIIEACTBEHHBIX CBA3EH — I U3yU€HUs CBOMCTB BEILIECTB U XUMUYECKUX PEaKIUi, €CTECTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HAOII0AeHUE, U3MEPEHHE, MOJIETMPOBAHHE, SKCIIEPUMEHT (peaabHbI U MBICICHHBIN);

CJIeIOBaTh MPaBUIIAM IOJIb30BAHMSI XUMUYECKOHN MOCY10H 1 1TabOpaTOpHBIM 000pYyI0BaHUEM, a TAKXKe MpaBUiIaM 0OpaIleHHsl ¢ BEIeCTBAMHU B
COOTBETCTBUH C MHCTPYKLMSIMH IO BBIITOJIHEHHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB O MOJIYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB
(BoJIOpO/Ia M KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C OINpeeIéHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA, IIAHUPOBATh U IPOBOJUTH
XMUMHYECKHE IKCIIEPUMEHTHI [0 PACcIIO3HABAHUIO PACTBOPOB LIETIOUYEH U KUCIOT ¢ IOMOIIBIO0 MHIMKATOPOB (JTakMyc, peHondranenH,
METHJIOPAHXK U JPyTHUE).



K koniy o0y4enus B 9 kjiacce nmpeMeTHbIE PEe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Yy 00yUArOIINXCS YMEHUH:

e  PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUH DIIEMEHT, aTOM, MOJIEKYJIA, MOH, KATUOH, aHUOH, IPOCTOE BELIECTBO,
CJI05KHO€ BEUIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPULATEIBHOCTD, CTENIEHD OKUCIIEHUS, XUMHYECKasl pEAKLHsl, XHMUYECKAs CBA3b, TEILIOBOM
3¢ (deKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, paCTBOP, NIEKTPOIUTHI, HEATEKTPOIUTHI, STIEKTPOIUTHYECKAS JUCCOIIUAIS, PEAKIIUA HOHHOTO
oOMeHa, KaTain3aTop, XUMHYECKOEe PaBHOBECHE, 00paTUMbIC U HEOOPATUMBIC PEAKIIUHU, OKHCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKIUH,
OKHCJIUTENh, BOCCTAHOBHUTEIb, OKUCJICHUE U BOCCTAHOBJICHHE, aJUIOTPOIHS, aM(POTEpHOCTh, XUMHYECKas CBA3b (KOBaJCHTHAs, MOHHAS,
MeTaJlJIn4ecKasi), KpUCTaIINUecKas peiérka, KOppo3usi METAIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON pPeaKINU, IPEIeIbHO AOMyCTUMAS
koHneHnTpauus [1JIK BemniecTna;

e  WUIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX ITOHATHI U IPUMEHSTh 3TH IOHATHUS IIPA ONMCAHUN BEUIECTB U UX NIPEBPALLECHUM;
e  HCHOJB30BATh XUMHUYECKYIO CHMBOJIUKY JUUIsl COCTABJICHUS ()OPMYIT BEIIECTB U YPABHEHUH XUMHUYECKUX PEaKINH;

e  ONPEIENIATH BAJEHTHOCTb U CTEIIEHb OKUCIICHHUS] XUMHUYECKHUX JIEMEHTOB B COCIMHEHMX PA3JIMYHOIO COCTaBa, IPUHAUICKHOCTD BEILIECTB K
OTIpeIeIEHHOMY KJIACCY COEIMHEHHH 1Mo (hopMyiam, BUI XUMHUYECKON CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUTMYECKAs) B HEOPTaHMUECKUX
COEIMHEHMSX, 3apsj HOHA 110 XUMUYECKOH (popmyIie, xapakTep cpeiibl B BOJAHBIX pacTBOpax HEOPraHMUECKUX COSAMHEHUMN, TUII
KPUCTAJUIMYECKON peMETKH KOHKPETHOTO BEIIIECTBA;

e packpsiBaTh cMbich [lepuoanueckoro 3akona J[. 1. MenneneeBa u 1eMOHCTpUPOBATh €0 MOHMMAHKE: OMMCHIBATh M XapaKTepU30BaTh
Tabnnunyo Gopmy [leproanueckoil CUCTEMbI XUMHUYECKUX IEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHAs MOArpymnna (A-rpymnmna)» u «modoqHas
noarpynna (b-rpynmna)», mansie u 60JbIITHE TIEPHO/IBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE HMEIOTCS B MEPUOANYECKOM TaOIHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sijipa, o0l1ee YUCIIo 3JIEKTPOHOB U paclpeielieHue UX 1o
3JIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB JIEMEHTOB M UX COEIMHEHUH B Mpeeax MajbIX EPHOI0B
Y TJIaBHBIX NOJAIPYINI € YYETOM CTPOEHUS UX aTOMOB;

. KJ'IaCCI/I(I)I/II_[I/IPOBaTB XUMHUYCCKUC 3JICMCHTBI, HCOPraHUYCCKUEC BCUICCTBA, XUMHUUYCCKUEC PCAKIIUUN (1'[0 YHCITY U COCTABY YUACTBYIOIIHX B pCaKIUU
BCIICCTB, I10 TCILTIOBOMY S(I)(I)CKTy, 10 UBMEHEHHIO CTEIIEHEN OKUCIICHUS XUMUYECKUX BHCMCHTOB);

® XapaKTCPHU30BATH (OHI/ICBIBaTL) O6IJ_II/Ie u CHeLII/I(I)I/ILIeCKI/IC XUMHUYECKHE CBOMCTBA MPOCTBIX U CIIOXKHBIX BEHICCTB, IOATBECPIKAAA OIIUCAHUC
npuMepaMu MOJICKYJIAPHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;



COCTABJIATh YPABHEHHUS JIEKTPOJUTHUECKONU TUCCOLIMALMU KUCIIOT, IIEJIOYEN U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUHA MOHHOTO
oOMeHa, ypaBHEHHsI pEaKIi, TOATBEPIKIAOIINX CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IIUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIMN IOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHS], BO3MOKHOCTH NPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B PAa3JIMYHBIX
YCIOBUSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JI0JIF0O XMMUYECKOI'0 3JIEMEHTA 110 (popMyJie COeAUHEHMS,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOIUTE PACUYETHI 110 YPABHEHNIO XUMUYECKON PEAKIINY;

cOOJII0/1aTh MPaBUIIa TTOJIL30BAHUS XUMUYECKOW TIOCYA0H 1 1abOpaToOpHBIM 000pyI0BaHHEM, a TAK)KE ITPaBUIIa OOPAICHNUS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLHUSMH IO BHIIOJTHEHHIO JTA00OPATOPHBIX XMMUYECKUX OIBITOB TI0 TTOJIyYSHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(aMMMaKa U yriaeKucioro rasa);

IIpOBOAUTH PCAKIINH, ITOATBCPIKAAOIINC Ka4yeCTBEHHBIN COCTaB Pa3JIMYHbIX BCIICCTB: pACIIO3HABATb OIIBITHBIM HYTéM XJopua-, 6pOMI/II[—,
noaunna-, Kap6OHaT—, (I)OC(I)aT—, CHJIMKAT-, Cy.]'IL(I)aT—, THAPOKCUA-HUOHBI, KATUOHBI AMMOHUSA 1 HOHbI H3YYCHHBIX MCTAJIJIOB, IIPUCYTCTBYIOIIHC B
BOAHBIX paCTBOpax HCOPraHMUCCKHUX BCUICCTB;

MMPUMCHATH OCHOBHBIC OIICPAllUU MBICIIUTEIBHOMN IeITEIbHOCTH — aHAIU3 U CHUHTC3, CPABHCHHC, O606H_ICHI/Ie, CUCTCMATHU3AlIUI0, BBISIBJICHUC TPUYNHHO-
CIIEICTBEHHEIX CBA3€H — JIJIA HU3YYCHUMA CBOMCTB BEIIECTB U XUMHUUYECKUX peaKHI/Iﬁ, C€CTCCTBCHHO-HAYUYHBIC METObI ITIO3HAHUS — Ha6J'IIOI[eHI/Ie,
HU3MEPCHUEC, MOACIIMPOBAHUC, SKCIICPUMCHT

TemaTn4yeckoe nJIaHMpoBaHue N0 yueOHOMY Kypcy «Xumus» B 8 Kiacce
2 yaca B HeJIeJI0, Bcero 68 4acoB 3a yueOHbIH roj

Ne i/t

HareroBAmNe Kom-Bo 4acos OCHOBHBIE BUJIBI IEATETLHOCTH O0YJArOIITIXCSI JnekTpoHHbIe (LH(PPOBHIE)
o0OpasoBaTelbHbIE PECYPCHI
PANCIIOB W TEM seero | KB I (ILJl}Ip quTeNS U 00 qI;IOI}JILI:/IXCH)
NpOrpamMmbl JIP/ y y
PP
Pa3nea 1. IleppoHavyabHble XUMHYECKHE OHATHS




1.1 XuMus — BaKHas 5
001acTh
€CTCCTBO3HAHUS U
MPaAKTUYECKOU
JIeITeIbHOCTH
YyeJIoBeEKa
1.2 | BemecrBa u 15
XAMUYECKHE
peakiu
Hroro 20
o
pasne
Iy

PackpsIBaTh CMBICIT U3y4aeMBbIX ITOHATUN.

PackpeiBaTh posib XMMHH B IPUPOJE U )KU3HU YEIOBEKA,
e€ CBA3b C IPYTUMHU

HayKaMH.

Pa3nnuath yncThIE BElIECTBA U CMECH;

OJTHOPOJHBIE U HEOHOPOAHbIE cMecH. Paznuyars
¢busnvecKue 1 XUMHUYECKHE

SIBJICHUSL.

CrnenoBaTh aIropuT™Mam HCIOIb30BaHU
JKCIIEPUMEHTAJIbHBIX METOI0B —

HaO0JIIOICHUS ¥ DKCTICPUMEHTA.

Habmtonate 1 onucbBaTh 0OBEKTHI IIPU MPOBEICHUH
JEMOHCTpaNni 1 Ta00PaTOPHBIX OIBITOB 110 H3YUYCHHUIO
(u3nYEeCKUX CBOICTB BELIECTB, CIIOCOOOB

paszeneHus cMecel Bemects. [IpoBOINTE XUMHUYECKUI
SKCHEPUMEHT IIPU pa3/ielIeHuH cMecei (Ha mpumMepe
OUYMCTKHU TTOBAPEHHOU COJIM) B XOJICTIPAKTHUECKOM
pabotsl Ne 2.

CrnenoBaTh paBUiIaM MOJIb30BaHUS XUMUYECKOU
MOCY101 U 1ab0paTOpHBIM 00OPYJOBAaHUEM, A TAKKE
MpaBwiIaM o0OpallleHusl ¢ XMMUYECKUMU BEIIECTBaMU B
COOTBETCTBUM C HHCTPYKLIHEH

IIPH BBITTOJIHEHUU NMpaKTHYeCKo paboThl Ne 1.
BoicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE
OTBETHI C ONIOPOU

Ha MH(}opMaIHIo U3 yueOHHMKA U CTIPAaBOYHBIX
MaTepuasoB, FPaMOTHO UCIOJIb30BaTh N3Y4YEHHBIH
TTOHSTUHHBIN

anmapart Kypca xumuu. Onpenensats npusHaKu
XMMHUYECKHUX PEAKIUH, YCIOBHSI UX IIPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3NUECKUX U XUMUYECKUX
SIBJIGHUI C TOYKHU 3PEHMSI aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS.

KnaccugunupoBars XuMudeckue peakuuu (1o Yuciy u
COCTaBy pearupyromux U 00pa3yomuxcs BEIECTB).
CoctaBasath hopMyIibl OMHAPHBIX BEIIECTB 110
BAJICHTHOCTHU M ONPEJENSITh BAJICHTHOCTh IO hopMysiam

bu6mmoreka [JOK
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BeriecTB. PaccTaBnsaTh KO3 QUITMEHTHI

B YpaBHEHUAX XUMHUECKUX peakuuii. Habmonars u
OIMCBIBATh OOBEKTHI IIPH MIPOBEACHUH IEMOHCTPALUI 1
71a00paTOPHBIX OIBITOB.

[TpoBOIUTH BEIYMCIICHUS IO (GOPMYITAM XUMUYECKUX
COEAMHEHUI U ypaBHEHUSM XUMHUYECKUX PEAKIIMH.
[TpuMeHsTh €eCTECTBEHHO- HAYYHbIE METObI TTO3HAHUS
(B TOM ymcie HabI0JeHUEe, MOAETIPOBAHNUE,
HKCHEPUMEHT U OCHOBHBIE ONIEPALIUU MBICIUTEILHON
NesATEILHOCTH (CpaBHEHHE, Ki1accupUKaIims)
BricTpanBath pa3BEpHYTHIC TUCHMEHHBIC H YCTHBIC
OTBETHI C ONIOPOH

Ha HH(pOpMaIHIo U3 y4eOHHKA U CIIPAaBOYHBIX
MaTepHaioB, FPaMOTHO UCIIOJIb30BaTh U3YUYECHHBIN
IIOHSATUHHBIN annapar Kypca XuMuu

Paznen 2. BaxHeiilne npeacTaBUuTe Il HEOPraHUYeCKUX BellleCTB

2.1

Bosznyx. Kucnopoa.
[TonsiTie 06 okcugax

Hcnonb30BaTh XUMUUECKYIO0 CUMBOJIUKY AJIs
COCTaBJIEHUS (POPMYJI BEIIECTB, MOJIEKYJIAPHBIX
YPaBHEHNH XUMUYECKUX PEAKLUN C y9aCTHEM
KHCIIOpO/a.

XapakTepu3oBaTh (ONMUCHIBATh) COCTAB BO3/1yXa,
¢u3nyeckre 1 XUMHUYECKHE CBOMCTBA KUCIIOPO/a,
CIOCOOBI €T0 MOTY4YeHHs], IPUMEHEHHUE U 3HaUCHHE B
MIPUPOJE U )KU3HU YEJIOBEKA.

CpaBHUBaTh peaKkIMK FOPEHUS U MEJJIEHHOTO
OKHCJICHUH.

OOBSACHATH CYIIHOCTh 3KOJIOTHYECKHUX IPOOIIEM,
CBSI3aHHBIX C 3arpA3HEHHEM BO3TyXa.

CrnenoBaTh paBuiIam 6€30mMacHOM padOTHI B
1a00paTOpUM MPU UCTIOIB30BAaHUN XUMHUYECKON TTOCY/IbI
1 000pyI0BaHus, a TAK)Ke IIPaBUIIaM OOpALEHUS C
TOPIOYMMHU BEILIECTBAMHU.

[1nanupoBaTh U OCYLIECTBISTH Ha

MIPaKTUKE XUMHUUYECKNE IKCIIEPUMEHTBI, IPOBOAUTH
Ha0JII0/IeHUs, IeTIaTh BBIBOJBI IO pe3yJibTaTaM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




HKCIIEPUMEHTA
IIPU IPOBEIEHUH Ja0OPATOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.

Bbruncnare KogmM4ecTBO BellecTBa, 00bEM rasa 1no
dbopMmyam.

VY4acTBOBaTh B COBMECTHOI paboTe B rpymie.
BricTpanBath pa3BEpHYThIC THCbMEHHBIC H YCTHBIC
OTBETHI C OIIOPOU

Ha MH(OpMAaIHIO U3 YUeOHHUKA U CTIPABOYHBIX
MaTepHaioB, IPaMOTHO UCIIOJIb30BaTh U3YUYEHHBIN
IIOHSATUHHBIN annapar Kypca XuMuu

2.2

Bonopon.llonstue o
KHUCIIOTaX U COJISIX

PackpsbiBaTh CMBICT N3y4aeMbIX OHATUN U IPUMEHSTh
9TH TIOHATHS TIPHU ONUCAHUM CBOMCTB BEIIECTB U MX
MpEBpAILICHUH.

XapakTepu3oBaTh (OMUCHIBAThH) GU3HUUECKUE U
XMMHYECKHE CBOICTBA BOJIOPO/IA, CIIOCOOHI €T0
MOJIy4EHHUs, IPUMEHEHUE.

Cobupats npubop A7 MOTYUYEHHS BOJOPO/IA.
Hcnonb30BaTh XUMUUECKYIO0 CUMBOJIUKY IS
cocTaBeHHs GOPMYIT BEIIECTB, MOJEKYIISIPHBIX
YpPaBHEHNH XUMHUYECKHUX PEAKLUN C y9aCTHEM BOJOPOA.
BbIYHCcIATE MOJIIPHYIO MacCy BELECTB; KOJIMYECTBO
BelIeCTBa, 00bEM Ia3a, Maccy BEIECTBa;

[IpoBOAUTH pacyYETHI 110 YPABHEHUSAM XUMHUYECKUX
peakuuii: KonuyecTBa, 00b€Ma, Macchl BEIIECTBA 1O
U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce peareHTOB WIn
MIPOJYKTOB PEaKIUH.

CrnenoBatp mpaBuiaM O6e30MacHOM paboTHI B
nmabopaTopuu MPH UCTIOIb30BAHUHM XUMHUECKON TIOCY b
1 000pyIOBaHMs, a TAK)KE TIPaBUIIaM OOpAIIEHUS C
TOPIOYMMHU BEIIECTBAMH B OBITY.

[InanupoBaTh U OCYHIECTBIATH HA IPAKTUKE
XUMUYECKHUE IKCTIEPUMEHTHI,

MIPOBOJUTH HAOIOACHNUS, A€TaTh BBIBOBI MO
pe3yapTaTaM HKCIIEpUMEHTA.

YyacTBOBaTh B COBMECTHOM pabore

B IpYIIe

bubmuoreka [JOK
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2.3

Bopa. PactBopsl.
[Nousatue 00
OCHOBAaHHUIX

PackpbiBaTh CMBICI U3y4aeMbIX TOHATHI U IPUMEHSTD
9TH MOHATHUSA IIPU ONIMCAHNUN CBOMCTB BEILECTB U UX
IIpEBpALCHUM.

XapakTepu3oBaTh (PU3NUECKUE UXUMUUYECKHE CBOMCTBA
BOJIbI, €€ POJIb KaK paCTBOPUTEIIS B IPUPOAHBIX
npoueccax. CocTaBIATh ypaBHEHHUs XUMHUYECKUX
peaKuuii C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh 3KOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHHEM IPUPOIHBIX BOJI, CIIOCOOBI
OUYHUCTKHU BOJBI OT IIPUMECEH, MEPBI IO OXPAHE BOJ

OT 3arpsA3HEHUS.

[InanupoBaTh ¥ OCYIIECTBIIATH HAa IPAKTUKE
XUMHYECKHE

9KCHEPUMEHTBI, IPOBOIUTH HAOIIOCHNUS, 1e1aTh
BBIBOJIBI 110 pe3yJIbTaTaM

HKCHEPUMEHTA IPU MPOBEJCHUH J1a00PATOPHBIX OIBITOB
U IPAKTUYECKOM pabOoThI.

CrnenoBatpk npaBuiaM 6e3011acHOM paboOTHI B
71a00paTOpUU NP UCTIOIB30BAHUHM XUMHUUECKON TOCY bl
1 000py0BaHUS.

[IpoBOANTH BHIYMCIEHUS C IPUMEHEHUEM MTOHATHS
«MaccoBast 10JIs1 BEIECTBA

B PacTBOpE».

BoicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE
OTBETHI C ONIOPOU

Ha MH(popMaIHo U3 yueOHUKa U

CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOJIb30BATh
M3YYEHHBIN OHATUIHBIN amapaT Kypca XUMUHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

OCHOBHEIE KJIaCCEI
HEOPTraHUYECKHUX
COeTMHEHNH

11

KnaccudummpoBaTs n3y4aembie BEIIECTBA 110 COCTABY H
CBOMCTBAM.

CocraBnsatb GopMyIIBl OKCHUIOB, KUCIOT, OCHOBaHUH,
coJiel ¥ Ha3bIBaTh UX

110 MEKIYHapOAHON HOMEHKIAType.

[Iporno3upoBars CBOKCTBA BELIECTB

Ha OCHOBE OOITNX XUMHUYECKUX CBOMCTB M3yUEHHBIX
KJIACCOB/TPYTII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCS.

bu6mmorexa [IOK
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CocTaBiaTh MOJIEKYJISIPHBIE YPABHEHUSI pEaKLui,
WUTIOCTPUPYIOIINX XMMUYECKHE CBOWCTBA U CIIOCOOBI
II0JIy4Y€HHUs BELUIECTB U3YyUEHHBIX

KJIACCOB/TPYIIII, a TAKXK€E MOITBEPHKAAIOLINX
TFE€HETUYECKYI0 B3aUMOCBS3b MEXKIY HUMMU.
[Ipon3BoANTH BBIYHUCIIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKIIUI.
[1nanupoBaTh U OCYIECTBIATH HA IPAKTUKE
XUMHYECKHE

9KCIEPUMEHTBI, IPOBOIUTH HAOIIOEHNUS, 1e1aTh
BBIBOJIbI 110 pe3yJIbTaTaM

HKCHEPUMEHTA P MPOBEJCHUN

71a00PATOPHBIX OMBITOB U MPAKTUYECKUXPAOOT.
CrnenoBatpk npaBuiaM 6e3011acHOM paboOTHI B
naboparopuu

IIPU UCIOJIb30BAaHUM XMMUYECKOMN MOCYIbI U
000opyI0BaHUA.

BricTpanBathk pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOU

Ha MH(}opMaIHIo U3 yueOHHMKA U CTIPAaBOYHBIX
MaTepUajoB, FPaMOTHO UCIOJIb30BaTh N3yUYE€HHBIN
NOHATUIHBIN anmnapaT Kypca XMMHUHU

UTOoIro

30

Pazpnen 3. Ilepuoauyeckuii 3akoH u [leproauueckas cucreMa xumudyeckux snemeHToB . . Menzaeneesa.
Crtpoenue aToMoB. XuMHuueckasi CBs3b. OKHCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

3.1

ITepuonnueckuii
3aKOH U
[Tepnoanueckas
cucremMa
XUMHYECKHAX
anemeHToB /1. U.
Menpeneena.
Crpoenue atoma

7

PaCKpI)IBaTI) CMBEICIT IEPUOANICCKOI0 3aKOHA.
OnuceiBaTh CTPOCHUC Ta6J'II/II_IBI

«ITepnognyeckas cucrema XUMUYECKUX 3s1eMeHToB J1.1.

MenneneeBay.

MonaenupoBaTh CTPOCHHE aTOMa, YHEPTeTHIECKUX
YPOBHEH M MOAYPOBHEW IPU OMOIIM PUCYHKOB,
AIIEKTPOHHBIX

KOH(UTypaIyii U 3JeKTPOHHO- rpadudeckux Gopmyi.
[osicHATh pU3UYECKUI CMBICI

bu6mmorexa [IOK
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MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIbI
JJIEMEHTA.

XapakTepu3oBaTb XUMUYECKHUE 3JIEMEHTHI IIEPBBIX TPEX
NIEPUOJOB, KAJIMH, KAJIBLIUK U UX COCIUHEHUS 110
I10JIO’KEHHUIO

B [lepnoanueckoit cucreme J1.1. Menneneena.
OOBsACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMHUYECKUX IEMEHTOB (U3MEHEHHUE PalnyCcoB
aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH, BAJIECHTHOCTH) U UX
COCTUHEHUN

B IIpeJieax MaJIbIX IEPUOJO0B U IVIaBHBIX MOATPYIII C
Y4ETOM CTPOEHHUS UX

aTOMOB; Y4acTBOBaTb B COBMECTHOW paboTe B mape win
rpynne.

BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH

Ha nH(opMaIHo U3 yueOHUKA U IPYTHX HCTOYHUKOB, B
ToM uncie MuTepHera

3.2

XUMHYecKas CBSI3b.
OKHCIIMTENIHEHO-
BOCCTAaHOBUTEIbLHEIE
peakuuu

PackpbIBaTh CMBICH U3y4aeMbIX TOHSATHIA.

Onpenenars BUJ XUMHUECKOW CBSI3U B COEMHEHUU.
MoaenupoBaTh CTPOCHHE MOJIEKYJI IIPH MOMOIIH
PUCYHKOB, MOJEJIEHN, DIEKTPOHHBIX U CTPYKTYPHBIX
dhopmyn. Mcnonb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIS
cocTaBieHHs GOpPMYIT BEIIECTB, JIEKTPOHHOTO OasaHca
peaKuuid.

Ornpenenarb CTeNeHb OKUCIEHHUS] aTOMOB XUMUYECKHUX
3JIEMEHTOB 10 (POPMYJIaM U COCTABIATH (HDOPMYJIIBI
OMHAPHBIX COCTUHEHH 10 CTETIEHN OKHCIIEHUSI aTOMOB
XUMHYECKHUX DIIEMEHTOB.

Ornpenenarb OKUCIUTENb U BOCCTAHOBUTENb.
PaccraBasars

K03 (HUIIMEHTHI B CXeMaX MPOCTHIX OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
OaaHca.

Hab6mronaTe XuMudecKkre OnbITH IO TUIaHY,
AQHAJIM3UPOBATH U JI€NIaTh BBIBOBL.

Ucnonp3zoBate UKT misa co3manns Moenei,

bu6mmoreka [IOK
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MOJITOTOBKH MTPE3CHTAIHH, JOKIAI0B 110 TEME.
BeicTpauBath pa3BEépHyThIEC MNCHbMEHHBIE U YCTHBIC
OTBETHI C ONIOPOH Ha MHPOPMALIKIO U3 yUYeOHUKA U
IPYTHX

MCTOYHMKOB, B TOM umciie MHTepHeTa

Wtor 15 1
0 IO
pasze
Iy
Pesep 3
BHOE
BpEM
s
OBHIEE KOJIMYECTBO 68 4 5
YACOB 11O
INPOI'’PAMME
TemaTH4eckoe NJIAHUPOBaHMeE 10 yueOHOMY Kypcy «XuMus» B 9 kiiacce
2 yaca B HEJIeINI0, Bcero 68 yacoB 3a y4eOHbIH roj
NO HanMenoBanme Kom-Bo "acos OcHOBHBIE BUBI ACSITEIBHOCTH 00YyYaIOIINUXCS (?ge;c:é)];);ngl{gz@pomle)
) pas3aesoB ¥ TeM Bcero | KP | IIP P PECYPERI
n/m (s yuutens u o0yvaroumxcs)
NPOrpamMmsl
Pasnen 1. BeniecTBo M XUMHUYECKUE pEAKLIUU
1.1 [ToBTOpEeHue n 5 1 XapakTepru30BaTh XMMHUYECKHE JIEMEHTHI NepBbIX TpEX | bubnuoreka LIOK
yriayOsieHre 3HaHu| IIEPUOJIOB, KAJIUs U KAJIBLIMA T10 UX I0JIOKECHUIO B https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/I€J0OB [Tepnonnueckoii cucreme /. 1. Menneneesa. bubnnoreka [JOK

Kypca 8 Kkiacca

KrnaccuduiupoBars 1 Ha3bIBaTh HEOPTAaHHUECKUE
BEIIECTBA U3YYEHHBIX KIIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE CBONCTBA BEIIECTB
PA3JIMYHBIX KJIACCOB, IOATBEPIKAATH CBOMCTBaA
MIPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuid.

Onpenenarb BUA XUMUUYECKOU CBSI3U U TUI

https://m.edsoo.ru/00adb59e

bu6nmoreka [JOK
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KPUCTAIUIMYECKOM PEIIETKH BEILIECTBA.
[IporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCIMOCTHU OT
UX CTPOEHHUS.

BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOU

Ha nH(pOpMaIKIO U3 yueOHUKA U

CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO HCII0JIb30BaTh
M3Yy4YCHHBIN NOHATUMHBIN annapaT Kypca XUuMHHU

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

1.2 | OcHOBHBIE PackpsIBaTh CMBICT N3y4aeMBbIX ITOHATUN U IPUMEHATD bubmuorexa [IOK
3aKOHOMEPHOCTHU STHU MOHSTHS MIPU ONTMCAHUM CBOWCTB BEILIECTB U UX https://m.edsoo.ru/7f41a636
XUMHYECKUX MIPEBPALLICHUH. bubnuorexa [JOK
peakuuii KnaccuduiupoBaTh XUMHUECKHE PEAKITUH 110 https://m.edsoo.ru/00adbcb0

Pa3IMYHbIM NPU3HAKaM. Y CTAaHABJIMBATH 3aBUCUMOCTh

CKOPOCTH XUMHUYECKON PEAKIIMH OT Pa3IndHbIX bubnuoreka [IOK
(hakTopoB. https://m.edsoo.ru/00adbe9a
IIporno3upoBaTh BO3MOKHOCTH

IIPOTEKAHNS XUMUYECKHUX IIPEBPAILECHUN B PAa3JIMYHBIX bubnuorexa [JOK
YCIIOBHSIX. https://m.edsoo.ru/00adc28c
Ornpenenarb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBisTh NEKTPOHHBIN OalaHC peakLuy. bub6nuorexa [IOK
[Ipon3BOANTE BBIYUCIEHUS 10 XUMUYECKIM https://m.edsoo.ru/00adcade
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe B Nape WM rpyIie.

BricTpanBath pa3BEpHyThIE INCEMEHHBIE U YCTHBIE

OTBETHI C OIIOPOU

Ha MH(OopMaIHIO U3 yueOHMKA U CTIPAaBOYHBIX

MaTepUajoB, FPaMOTHO UCIOJIb30BaTh N3YUYE€HHBIH

MOHATUMHBIN anmnapaT Kypca XUMUU

1.3 | DnekrpoauTnyeckas PackpsIBaTh CMBICT N3y4aeMbIX IOHATUH, a TAKKE bubnuoreka [JOK
JUCCOIMAaIH. CMBICJI TEOPUH https://m.edsoo.ru/7f41a636
XUMHYECKHE BJIEKTPOJIUTAYECKON AUCCOIUALINH. bu6mmorexa [IOK
peakuuu B OOBACHATH PUYUHBI https://m.edsoo.ru/00add9d4
pacTBopax ANEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB BEILECTB,

pasnuyath C1adble U CUIIbHBIE DIIEKTPOIUTHIL.
CocTaBnsTh ypaBHEHUS JUCCOIMAITUUKUCIIOT, IeI0uei
U COJIEH, MOJIHBIE U COKPAIIEHHbIE NOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMA HOHHOTO OOMEHa, KpAaTKHe

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12




HMOHHBIC YPAaBHEHHUS IPOCTBIX PEAKLIUN TMAPOIIN3a COJICH.

XapakTepu3oBaTh 00II1E XUMUYECKHE CBONCTBA
BELIECTB Pa3JIMYHbIX KJIACCOB HA OCHOBE TEOPUU
ANEKTPOIUTUYECKON TUCCOLUAIIUH; TTOATBEPKIAATh
CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YpaBHCHUN XMMUUYECKUX PEaKIIUH.

Pematp akciepuMeHTalIbHBIE 3a/1a4M 110 TEME.
[TnanupoBath u OCYIIECTBIISITh Ha MPAKTUKE
XUMUYECKUE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS, JeNIaTh
BBIBOJIbI 110 pe3yJIbTaTaM

9KCIIEPUMEHTA IIPH MPOBEICHUU JIA0OPATOPHBIX OIBITOB
U IPAKTHUYECKUX padoT.

CrnenoBath mpaBuiiaM 6€30MacHOil paboTHI B
71a00paTopUu MPH UCIIOIB30BAHUHM XUMHUUECKON TOCY bl
1 000pyI0BaHUS.

[IpoBOAUTH BRIYMCIICHUS IO XUMUUECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM pa0oTe B ape WM PyIIIE.
BricTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOU

Ha MHPOPMAIUIO U3 yUeOHUKA U IPYTUX

HMCTOYHUKOB MHGOpMaIuu, B ToM uncie MHTepHera

uTOoT
0
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Pazgen 2. Hemeramnsl u ux COCAUMHCHUA

2.1

Oobmas
XapaKTEepUCTHKA
XUMHYECKHUX
anemeHToB VIIA-
rpymnsl. I'agoreHnst

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIVIOB M UX COEAUHCHMI B
Hpeglenax MaJIbIX HepI/IOJIOB U TJIaBHBIX HOJIprrIH
[lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB C
YYETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBath (PU3HUECKUE U XUMUYECKUE CBOKWCTBA
MPOCTHIX BEIIECTB TAJIOTEHOB (HA IPUMEPE XJI0pa) 1
CJIOKHBIX BEILIECTB (XJIOPOBOAOPO/IA, XJIOPHUIAa HATPUS),
CHOCO6LI nux HOJ'Iy‘-IeHI/Iﬂ, HpHMeHeHI/Ie 1 3HAYCHUC B

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104




MIPUPOJIC U )KU3HU YETOBEKA.

OnpenensTb XJIOPUJI-UOHBI B paCTBOPE.

[TmanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE
XUMHYECKHE

HKCHEPUMEHTBI, TPOBOIUTH HAOIIOICHUS,

JIeJIaTh BBIBOJIBI 10 PE3yIbTaTaMIKCIIEPUMEHTA MIPU
MIPOBEJICHUU JIAOOPATOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBatph npaBuiaM 0€30MacHO paboTHI B
nabopaTopuu

IIPY HCIIOJIB30BAHUH XUMHUYECKOH TOCY bl U
00opyI0BaHUsI.

BricTpanBath pa3BEpHYTHIC MMCEMEHHBIC U YCTHEIC
OTBETHI C OIIOPOIA

Ha THPOPMAITUIO U3 YISOHNKA U CIIPABOYHBIX
MaTepUasoB, FPaMOTHO UCIOIB30BaTh N3YUYECHHBIH
MMOHSTUIHBIN

anmapar Kypca XUMHH

HaIpsLDKEHUN METaJIJIOB).

Hcnonb30Bath mpy BHITIOTHEHUH YYEOHBIX 3aJJaHUH U B
poIiecce UCcCieI0BaTeIbCKON AeATEIEHOCTH HAYIHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO COJepKaHUS,
CTpaBOYHBIE

MaTepuaisl, pecypebl HTepHEeTa

2.2

OOmas
XapaKTepUCTHKA
XUMHYECKUX
a1eMeHTOB VIA-
rpynmsl. Cepa u e€
COCAUHEHMS

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB DJIEMEHTOB

VIA-rpynmsl 1 ux COeIMHEHUN ¢ YY4ETOM CTPOSHUS UX
aTOMOB.

Xapaktepr3oBaTh GU3MYECKUE U XUMHYECKUE CBOMCTBA
IPOCTOTO BEIIECTBA CEPHI U €€ COCAMHEHUI
(cepoBoOpO/Ia, OKCHJIOB CEPbI, CEPHON KUCIOTHI,
Cynb(haToB), CIOCOOBI UX MONyYEHUs, TIPUMEHEHUE U
3HAYCHHE

B MIPUPOJIE U KU3HU yesnoBeka. Onpenensite HaaTudue
CyJb(aT-uOHOB B PaCTBOPE.

OOBSCHATH CYIIHOCTh 9KOJIOTHYECKUXITPOOIIEM,
CBSI3aHHBIX C MTePepabOTKON COCTMHEHHUH CEepHI.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28




[TnarupoBaTh M OCYIIECTBISATH HAa TPAKTHKE
XAMUYECKHE

9KCIIEPUMEHTEHI, IPOBOIUTH HAOTIOICHHSI, IENIaTh
BBIBOJIBI 110 PE3yJIbTaTaM

JKCIEpPUMEHTA.

CrnenoBaTh paBuiIaM 6e30macHOM pabOTHI B
nabopaTtopuu

MIPU UCIIOJIb30BAaHUU XMMHYECKOU MOCYAbl U
00opyT0BaHUSI.

[Tpon3BONTE BEIYMCICHUSI IO XUMUYECKUM
YPaBHEHUSM.

Hcnonb30Bath mpy BHIMOTHEHUH YUEOHBIX 3aJaHUI
TEKCTHI y4eOHUKA, CIIPABOYHBIC MATEPUATIBI
(ITepuonnyeckyro cucTeMy XUMUYECKUX IEMEHTOB /.
N. MenneneeBa, TabIUIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAHMH U COJIEH B BOJIE, DICKTPOXUMUYECKUIN PsiJT
HaIpsHDKEHUN METaJIJIOB).

Hcnonb30Bath mpy BHITOTHEHUH YY€OHBIX 3aJJaHUH U B
MPOIIECCE UCCIIEOBATEIBCKON AEATEIHHOCTH HAYYHO-
MONYJISIPHYIO JTUTEPATYPY XUMUUYECKOTO COACPIKAHNUS,
CIIpaBOYHbBIC

Marepuaisl, pecypcel MHTEpHeTa

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

2.3

Ob6mas
XapaKTepUCTHKa
XUMHAYECKHX
2J1EMEHTOB VA-
rpynmnsl. A3oT,
docop u ux
COCIIMHEHUS

OOBsCHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBONCTB JJIEMEHTOB

VA-rpynmsl ¥ uX COEAMHEHUH C YUETOM CTPOEHUS UX
aTOMOB.

XapaxkTepr3oBath (PU3HUECKHUE U XUMUYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB a30Ta U (pocdopa u uX coeAMHEHU
(ammmaka, coyeit aMMOHHS, a30THOU

KHCJIOTBI, HUTPATOB, okcuia gocdopa (V) u pochopHoii
KHUCJIOTHI, pocdaToB), CTOCOOI X MOTYUEHUS,
IIPUMEHEHHE U 3HAaYEHHE B IIPUPOJIE U )KU3HU UEIIOBEKA.
OnpenensiTb HOHBI aMMOHHUS U (hocaT- HOHBI B
pacTBope.

OOBSACHATH CYIIHOCTh 3KOJIOTHYECKHUX IPOOIIeM,
CBSI3aHHBIX C HAX0XKJIEHUEM COEAMHEHHUN a30Ta U

dbocdhopa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmorexa [{OK
https://m.edsoo.ru/00adf004

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [TOK




B OKpy»Karoue cpene. [lmanupoBarts U OCyIIECTBIATD
Ha [IPaKTUKE XUMHYECKUE

HKCHEPUMEHTBI, TPOBOIUTH HAOIIOCHNUS, 1E1aTh
BBIBOJIbI 10 PE3YyJIbTATAM

SKCIEPUMEHTA MPU MTPOBEICHUH JTA0OPATOPHBIX OIBITOB
U IPAKTHYECKOM paboThI.

CrnenoBaTh mpaBuiam 0€30MacHOM

paboThI B 1a00paTOpU IpU UCIOIB30BAHUU
XHUMHAYECKOH MOCY/Ibl M 000pyIOBaHHUS.

[Ipon3BOAUTE BEIYHMCIIEHUS 10 XUMUYECKUM
YPaBHEHUSM.

Hcnonb30Bath Mpy BHITOTHEHUH YYEOHBIX 3aJaHHMA
TEKCThI y4eOHHUKA, CIIPABOYHBIC MATEPUATIBI
(mepuoINYEecKyr0 CHCTEMY XUMUYECKIX JIEMEHTOB /.
N. MenneneeBa, TabIUIly paCTBOPUMOCTH KHUCIIOT,
OCHOBaHMH U COJIEH B BOAE, SJIEKTPOXUMHYECKUH Pl
HaIpsLKEHUN METAJLIOB)

https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a
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Obmas
XapaKTEPUCTUKA
XUMHYECKHUX
aneMeHToB IVA-
IPYIIIBL. YTIEPOa U
KPEMHHH U UX
COCIMHEHUSA

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 2JIEMEHTOB

IVA-rpynnel 1 uX COeIMHEHUN C Y4ETOM CTPOCHHUS UX
aTOMOB.

XapakTepu30oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB yIiepoaa U KPEMHUS U X
COEeMHEHMH (OKCUIOB yIIEPOAA, YTOJIBHON KUCIIOTHI,
KapOOHATOB, OKCHJA KPEMHUS,

KPEMHHEBOM KHCIIOThI, CHIIMKATOB), CIOCOOBI UX
MOJIy4Y€HHUs, IPUMEHEHUE U 3HAaUE€HUE B IPUPOJIE U
KHU3HU yenoBeka. OObACHATh IPUUUHHO-CIIEACTBEHHYIO
CBSI3b: CTPOCHHUE BElecTBa — CBOICTBa

— IPUMEHEHHUE — Ha IIPUMEPAX COEIUHEHUH yriiepoaa u
kpeMHus. Onpenenars kKapOoHaT- U CUIMKAT-UOHBI B
pacTBope.

OOBSCHATH CYIIHOCTb 3KOJIOTHYECKHUX IPoOIIeM,
CBSI3aHHBIX C HAX0XKJIEHUEM YIJIEKHCIIOTO rasa B
okpy>karomie cpeze. [loaTBepxaarh 0COOCHHOCTH
COCTaBa OPraHMYECKUX BEIIECTB IPUMEpPAMH MPOCTHIX
coeIMHEeHM (MeTaH, 9TaH, dTUJIEH, alleTHJIEH, 3TaHoJl,

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636
bu6nmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nmoreka [JOK
https://m.edsoo.ru/00ae006¢c




[JIMIEPUH, YKCYCHAsl KHCIIOTA), B3aUMOCBSI3b
HEOPraHUYECKUX COCANHEHUN Yriaepoa U OPraHMueCcKuX
BEIIECTB.

OnuceiBaTh pojb OEIKOB, )KUPOB U YIIIEBOJOB B
(YHKIIMOHMPOBAHUH KUBBIX OPraHU3MOB, COCTAB
MIPUPOJHBIX UCTOYHUKOB YII€BOAOPOIOB, UX POJIb

B OBITY W IPOMBIIIJICHHOCTH.

[IpoBOANUTH BBIUMCIEHUS IO YPABHEHUSIM XUMHUUYECKUX
peaKuuid.

[InanupoBaTh U OCYHIECTBIATH HA IPAKTUKE
XUMUYECKUE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOTIOACHHUS, JeNIaTh
BBIBOJIBI 110 PE3yJIbTaTaM

9KCIIEPUMEHTA MIPH MPOBEICHUU JIA0OPATOPHBIX OIBITOB
U IPAKTHUYECKUX padoT.

CrnenoBath mpaBuiiaM 6€30MacHOi paboTHI B
naboparopuu

IIPY UCIOJIb30BAaHUU XUMHUYECKOU MOCYAbl U
00opyI0BaHUA.

Hcnonb30Bath Mpy BHIOTHEHUH YYEOHBIX 3aJaHHMA
TEKCThI y4eOHUKA, CIIPABOYHBIE MATEPUATIBI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX IEMEHTOB /.
N. MenneneeBa, Tabauily paCTBOPUMOCTH KUCTIOT,
OCHOBaHMU U COJIEU B BOJE, MIEKTPOXUMUUYECKUIN PAI
HanpsLKEHUH METaJlIOB)

nToro
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Pa3nen 3. MeTtaminl 1 UX COETUHEHUSI

3.1

OO01ue cBolcTBa
METAJIIOB

PackpbIBaTh CMBICI H3Y4aeMBIX MOHATHN U
MIPUMEHSTH ITH TIOHSATHS TP OTIMCAHUHCBONCTB
BEIIIECTB U UX MPEBPALLICHUH.

OOBsICHATH 0011IKE 3aKOHOMEPHOCTH B
M3MEHEHHU CBOWCTB JIEMEHTOB- METAJIOB U HX
COCIIMHEHUH ¢ Y4ETOMCTPOSHHS HX aTOMOB.

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636




XapakTepu30BaTh CTPOCHUE METAIIJIOB,00111I1E
buznyecKrue 1 XMMUYECKUE CBOWCTBA METAIIJIOB.
XapakTepu30BaTh OOMINE CIIOCOOBIMOTYYCHHS
METAaJUIOB.

OnuceIBaTh COCOOBI 3aIIUTH METALIIOBOT
KOPPO3HHU.

CrnenoBatpb mpaBuiaM 0€30MacHO paboOTHI B
71a00opaTOpUX PU UCTIOIB30BAaHUH XUMUYECKOM
MOCYbl HOOOPYIOBaHMUSI.

HpOI/I?,BOI[I/ITI) BBIYUCIICHUSA

10 YPABHCHUAM XUMHNYCCKUX peaKHHﬁ,GCHH OauH
U3 PEareHTOB COACPKHUT MPUMECH.

Y4acTBOBaTH B COBMECTHOU pabOTEB Mape Win
rpymrie.

Hcnoap3oBaTh IIPpU BBIIIOJIHCHUHA

y4eOHBIX 3a/IaHUN TEKCThl yueOHuKa, Times New
Roman

3.2

Baxueriiue
METaJUIBI U UX
COETMHEHUS

16

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB-

METAJUIOB U UX COEIMHEHUH B IPyNIax ¢ y4€TOM
CTPOECHUS UX aTOMOB.

XapakTepu3oBath (HU3HUECKUE U XUMUYECKUE CBOWCTBA
MPOCTHIX BEUIECTB METAJIOB U UX COCTMHEHU
(oKCcHIIOB, TUAPOKCUIIOB, COJIEH ), CTOCOOBI UX
MOJy4YEeHUsI, IPUMEHEHUE U 3HAYEHUE

B IIPUPOJIE U KU3HU YEJIOBEKa. Y CTAHABIMBATh
MPUYHUHHO- CIIEICTBEHHYIO CBS3b: CTPOCHUE BEUIECTBA
— CBOMCTBA — NPUMEHEHUE — HA ITPUMEPAX U3y4aeMbIX
BEILIECTB.

PacnoznaBath ¢ MOMOILIBIO KAUECTBEHHBIX PEAKLIUN
HWOHBI METAJIJIOB: MarHus,

KaJbIvsl, alFOMUHUS, ITUHKA, xene3a (1) u xenesa (I11),
meau (II).

Jloka3wpiBaTh aM(pOTEPHBII XapakTep OKCUAOB U
TUJIPOKCHUIOB ATFOMUHUS U

nMHKa. [11aHupoBaTh U OCYIIECTBIISITh HA MPAKTUKE

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636
bu6nmoreka [JOK
https://m.edsoo.ru/00ae103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1156

bu6nmoreka [JOK
https://m.edsoo.ru/00ael156

but6mmorekxa [IOK
https://m.edsoo.ru/00ae1278

bub6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2




XUMHUYECKHE

9KCIEPUMEHTHI, IPOBOIUTH HAOIIOEHNUS, 1e1aTh
BBIBOJIbI 110 pe3yJIbTaTaM

HKCHEPUMEHTA IPU MPOBEACHUH J1a00PaTOPHBIX OIBITOB
U TIPAaKTUYECKUX padoT.

CrnenoBathk npaBuiaM 6e3011acHON paboOTHI B
nabopaTtopuu

IIPY UCIIOJIB30BAHUH XMMHUUYECKOH MOCY bl U
00opyT0BaHUSI.

IIpon3BOAUTE BEIYUCIICHUS 10 XUMUYECKUM
YpaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOI paboTe B ape Ui rpymrie.
BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH

Ha HH(pOpMaIHIO U3 y4eOHHKA U CIIPAaBOYHBIX
MaTEpUaJIOB, IPAMOTHO MCIIOJIb30BaTh U3y4YECHHBIN
IIOHSATUMHBIN annapar Kypca XuMuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

nToro

20

Paznen 4. Xumus u okpykatomas cpeaa

4.1

BemtecTBa n
MaTepHabl B )KU3HU
qeJI0BeEKA

XapakTepru3oBaTh POJIb XUMUU

B Pa3NIMYHBIX cepax AeITeITbHOCTH JII0IeH, OCHOBHBIE
BEIIECTBA U MaTEPUAJIbl, TPUMEHSIEMBIE B )KU3HH
COBPEMEHHOTO YEIIOBEKA.

OOBSCHATH yCIIOBUSI OE30MIaCHOTO

WCIIOJIb30BAHUS BEIIECTB M XUMUYCCKHUXPEAKITHH B
ObITY.

AHaTM3UPOBATh U KPUTHICCKU OIIEHUBATH HH(POPMAITUIO
O BIIUSIHUU TIPOMBIIIUIEHHOCTH, CEIBCKOTO X035HCTBA,
TPaHCIIOPTA U JIp. HA COCTOSTHHE

OKPYKarOILEH Cpeabl.

YMeTh OKa3bIBaTh MEPBYIO ITOMOIIb

MIPU XUMUYECKHUX 0KOTax M oTpaBleHusx. [[puHrIMaTh
y4acTre B 00CYXICHUH MPOOJIeM XUMHUIECKOH 1

bu6nmoreka [JOK
https://m.edsoo.ru/7t41a636
bu6nmoreka [JOK
https://m.edsoo.ru/00ae3f50




3KOJIOTMYECKOW HANIPaBJIECHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 110 MPoOIeMe U MpeaIarath
BO3MOXHBIE ITyTH €€

pelieHus
uToro 3
Pe3epBHOE Bpemst 3
OBLIEE 68
KOJIMYECTBO
YACOB 11O

INPOI'PAMME
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